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Maes Proper anitiel selection end implementation cf a 


Chargeback technique ani its related resource rates are 9 


ct 
KE oth 


pavotal importance if a given NARDAC is to provid quali 


Peeyroce, a+ 2 fixed annual rate, Onesies a Mabwes <heas 1: 
"breaks even", Pies 15 t, sIOWeVer = 2a BOSAtL On Unique to 
governmental organizations and a shor= teview cf the history 
of che computer chargeback design hslps keep this recent 
décisicn in preper perspective. 

Bim nesea= ty coe s many irate gS corporations eadcepted «he 
pol: ey 1o-£ re notcharsing, Or ene ao La > CONC Le. » oar 2aG 


@ee- doing so ywould discourages computer use. Instead zhe 
Bos. ct the somputer was absorbed as overhead. Tne 22x = 
MeweSal years were characterized by a rapid growth in 


Bemipwter apolicaticorcs and by increased budgets for hardware, 


d 
Nn corporate policy changed 
g 


sof*ware, andi DP personnel. The 
Mamchejgeback became zhe mechanism to control this growth 
emg distribute the ccst of the con er {Ref. 3]. 

Pee =O =h] advent of heii, 2ZielLeOGca= un 
fes-S Was quite simple. mogeaw= > K2oemoy hand, 2nd ccsts 


hared by dividin Scme omc. . Cos. Dy) zheenumber of 
used, as measuréd by a wall slock, and each user was 
d 


9 = rs - 
=o ©{©ne]e Advert of 


Somos a OeGrat<ed Share. HOwsver, WwW 

lziprogramming (which provided the means to previously 

Wasted CPU cycles that were los* when a sys wW 

Bemple=2cn cf ani/O operation) the proc 

eee 2 Ccuit. The DP manager was faced Poh A ee 

Meese abuts <he cost cf his inscallation among multiple and 
E a 


Simultasnous users and this sharing of resour 
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problem in developing a chazgsback systén Usage zecords 

could no lenger be maintained by manual time recording. 

Meee Sophisticated methods involving the computer's 
= 


toring and recording its own use were needed and were devel- 
eas 


cped. Today, a comprehensive and accurats way to measure 
us? of a large group of system resources (¢€.g. CPU time, 
Mmeok and tape I/O counts, and print lines) exist for mest 


Mainframes and operating systems [Rea 


detailed and precise with the DP de 


ie 
fe 
In the ~eaarly 1970's chargeback systems beca! 
ie 
Secount for ¢very micros2cond of reso 


m 
artiments “2t*smpting to 
te 


Besulted in systems which were unsatisfactery ard 


ie 
provide the user and management with ausable and 


Seandable cost and billing system. Although, théo ee ae yy 
these systems resulted in the recovery of DP costs, they 
Meee) caziled to provide maaningful cost and budgeting data 
required by the users and management. Indeed, some compa- 


g 
c 
mies have taken this process one step farther and 
P 


demanding that *+h2it proc2ssing centers generate 


Mes cad Of mersly recovering cperating costs 

ae ete te oS Coun the.  =he Drevaid@ag trend is =o 
weg] Icr compuer services. Th2 next obvious question is 
Meee ner =the system is accomplishing the desired organiza- 
eeenal objectives. Peer Cend OF osnavVico= Cannot be 
eyoeded, whether the compuse> is <~zreated as a "free qood" 
Meer Chazging is for cost recovery, or whether it is for 
BesOourcS allccation. B2Cn Of ‘“sh=S> DEDTCl romp himkosaphe=s 
zzsults in Jags Sen cebas ESTN Ot user behavior [ Ref. 6]. 
The key que 25 220n “LS does th: OYa\ =e, = Oo behavior 
meme c-opaced/realized reflect what the organization desired 
mmeedoss ns Chargeback technique foster the axtainment of 
Segarizational objectives? 
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II. THE CONTROL SYSTEM AND CHARGEBACK 


The control system can be viewed as the set of processes 


aeougdh which organizations ensure that actual activities 


conform to planned activities. he can be viewed as 
eas. Ssting or: (1) tha establishment of standards and 
measures; (2) the measurement or performance; (3) =he 
comparison of performance against standards; and (4) che 


maeimd Of CCr=ective action [Ref. 7]. 


The control syste PSone Cmte al Ne WOK Which inte- 


Ml-]es and ordinates an activirzy with the rest of che 
Beganhizaticn's orerations. ie E2ONoLeshes thas Cb Jec = ivs 
Mead t2ilored mix of control subsystems. Thes2 subsystems 
Meeinude: the strategic and tactical planning subsystem (a 
multiyear view) which attempts <o assimilate *technolcgiées 
and systems to match the organizacion's evolvin needs and 


Strategies; the project management subsystem which ccnsists 
Seeche methodology selected +c control, CCG2 Gd: tere, “end 
Meets <ne lifscycle cf individual projects (which often last 
mors than one year); and the management control sub 


Ss 
Meer <ocusss on guiding an acCutiviztvy on a year-to-y¢ear 


bes.S. This lat7er subsystem can be Vaeslialazeqd fas 
Meteascing of the control architecture, the financiar 
memes Ol process, non-financial controls and auditing {see 


feo 1cn A below). 
fie 2 Computes faciliczy, GON TESOL = Ssroceducss 222 usually 

accomplished via such nechanisns aS Charge 

ang cverhead accounting, plas 28d | “aude~ 

development propesals, and projecz man 


a 
Meeeerd implementaticn of these technig 


Meme ordenization to ensure chat its needs ere mez both 
eyereccively and ertficiéentiy. Deus, avOsnos Crizical 2spec= 


ud 





So: the Gen rol system is 2ts \dynamic natures As 
cae 


Organizational objectives change odvear time, so must the 
con=rol system Wich» LS Taalored: “Te cootdinate «he 
organization's actions to meet these objectives. That is, 


the control system design and implemantation for a computer 
Meee lity must be expected to avolve over time. This certrol 


system desigr demands that several fundamental questions be 


answered, i.2., How much money and time should be eperct on 
eae cOntrol system? How should the resources be deployed for 
Naximum effectiveness? Ars resources being employed 


See-ciently? (Ref. 8] 

Several authors hav2 indicazsdi that controlling the 
@Bemputet resource is significantly ditterent than the better 
Mee =Stood problems cf contrel in 9 as JOeeecsdar2za— 


tion operations. AS previously mentioned and Nolan 


= 
oO Oo @ 

iD 
nm 
Hy 
as 
(Th 
tH 


fer. 9] contend that contrclling the con 
Mer rers ac @ cssult of its single purpose ec 

ts complex set of supply and demand c 
moo sts relative newness which complicates in 
Sions and causes staffing uncertainties. Gash st. ‘ala, 


Mmacr. 10] conzend that the control system mus* be a 


< fu 
}-- 
“ee 
ct 
oy 
iD 


seery different software and over2<ions technolog 
198)J's than wa ys 


as 
WlSEMsocunolcgqy overs 
fem es Cash €:. al., also point out that the control svsten 
MuSs= encourage appropriat}e appraisal EMSC UO om e2el cos 


O 
and benefits of new uses of the como 


uter resource by the 
Mees and must strike an Optimum balance between «he 
Pept iicting requirements One sh aVele) tiie wioval and Coma =aelb: 


Memoveac On involves risk-taking, gaining <tzial experience 


Meee Emerging technologies, relying on faith, and at tines 
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Moving torwerd despite a lack of clear objectives. Control 
meet hbe Other hand depends on M¢asuring costS agains= 
budgets, actual versus promised achievements, and evaluation 


=- 


of investments against return. 


ade 


A. MANAGEMENT SUBSYSTEM CONTROL: ONE VIEW 


Re Menciomed abcve, the key tEacto=s constituting the 
Managem2nt control subsystem can be visualized as ccensisting 


ef ~he mena Clo Cen role ten foc ure je he Pt rencia) Cent rol 


u 
Process, Nonfinancial Comuceons, g208. 02 Auditing Emer ORs 
i: | 


The Fi nancial Centre wermens csCuUl>S cag be determined by 


Beswering Such questions as: IS «he center *o operate as ar 








MemnGGat=] COSt Center, an atlocared cost center, a profit 
a noe tea ae catia a Saar e . prmanass feutorr —— SE 








center, Or an ihves “ted Cents : =O 
be allocacs 7 should «he transfer price be market based, 
cos= based, cost plus, split lavel, of ae 205 Ra Ch ace 


ee 


V n 
ciese alternat EVES “EQGEReTauesmgyste «digit 
n 


motivation and are fundamental deéci sven once made, 


a S 
are not lightiLy changed. Thess alternatives are discussed 
Memeeendch in sections J <hrough L of this chapter. 

Mie Financial and Nonfiraancxal Coz OL zocess is 
@ence=ned w+! eGewenoaoleans, budge cs, Dee ec le Tepes 21g 


Pees wmentsS, 2xception =spostcs, and =he like [Ref. 11]. 
foe AUGiting Function 1S the 2xamina Neos, 22 Or Neaor 


O 
Metcdacd patzy, other than the prepazer or the user, with 


Mem intent Ff establishing eS eore ably, and the 
Meee 3G «6CCfl hcThe h6Uresults of this 2xamination, with the 


Mee c-2a-1i0n of increasing the usefalness of tne infotmatior 
memene user fRef. 12]. 


These items wili not be discussed ia any detail at this 
time since much of this material is discussed at length in 
Memes Scctions of the thesis. Dicom ae On wane DOlNt 25 that 
oe SCnt=ol system iS a compl=x web Sa Sone eo eee G 
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Seavicecuscae With nO perfect System in =2xistence. Each cor=rol 
ee ee ee ceca ero, Mec. che Specific needs of the 
Organization and later discussions of strengths and weak- 
nesses of particular concepts can only be mad¢ with the 
Sssumpticn that a certain mix of control subsystems has been 


Srosen by the organization. 


Be. BUDGETING AND THE CONTROL SYSTEM 


men Oer= Jt the Control system that 2S Of pivocal impor- 
mic] 1S che budgeting process. Within «he Departmene of 


Dertense the budgeting procass iS a very rigerous and well- 


id 


defined process. Ir* is in tna budgeting process where the 

Mas ~er olan for tne organization is daveloped. aA budget is, 

an face, a formal quantitative expression of management 

plans. The master budget summarizes the geals of all phases 

ee the organization. E=Otee NNR DAG De =SpeCccive, it can be 
: a 


Beengh= Of as the instrument by which they depoict < 


Ss 
mer Seles, production, net income, and caSh position, and 
n 
a 


for any other objective that management specifies. 1G 
BeavVate industry, Saomnts cee Duds Ss= Ofcen ~CORSists of 
Statement of axpected Future incon:, a balance sheer, €4 
Meerement of cash receipts and dispursements, and suvoporting 
schedules (See Fig. 2.1). 

PEeomt a COnc=zol SyStem DSDSDECt_VE, =ne major benefits of 
pueaeting are:  Flest, budgeting compels management to ea a 
ahead by CO el eral eS ENE Dieiimeng 6s sponsibilitics. 
eo. S budgeting provides definite expectations” that aze 
the best framework .f08)_ juda:nrg subsequent  verformance. 
wesc, spidgetang aids managers -o coordinatrs «heir efforcs, 
a * 


Bo. + ha~.._thewsebjectdves.of—the organization as a whols 


DeemOnize woth the objectives of its parts [Ref. 13]. 
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1. Master Budget. " 
ae Operating Budget. 
(Uyeesa es  sudgec. 
(2) erso ducwaron sudgec. 
(a) Materials used/purchased. 
(DB) sO eect, Blavor. 
(c) Indirect Overhead. 


(Sees or -deodsescold budge: 


RS eee OS te I ne ie a I ER a cg A ee Re cage 


(4) Selling expens2 budget. 
(oy) AdNewestta sev] 2xpDense budge. 


Di wEtimane waa. > 3 
u 


| 

| 

{ 

| (1) Cash b a Cts =SCe. Des 

! and dizsbursemenzs. 

| (2) Budgeted balance sheer. 

(S\mesuaGetec Sea=eemen= Cf Ltacone 

| ane eapiOlsea tions cf Tunds 
(TSW OlKeag Ga pesca l).. 


cect SUONED dene, ERED cena STONED ceeatlin SUONED atm STONED ani EMEED nce SOND SUED UNE cea AED LED SUNS EN TED A MOLD AS APD ED PRD age SARA cay APD eetaee, cede, SORES sect, «stl 


2. Special budget reépor<s. 
> 


" 
O 
tt) 


CMance r2apor=zs (comparison 


f= 
eo 


Sposa W 2 ono} ars). 
pital budgets (long range expectations 


a 
poms peGcl rs © 020 j}S5—S).. 


" 
Pp 


| 
| 
| 


Faguaeo2. 4 Master Budget. 


Thus, the budgeting process can be viewed as tne founda- 


mon Of the Management control process with a major objéc- 


meve Of allocating scarce resources. While the plannin 
€ftiort sets the mecamer 2 MeVOlZK “cos -2he deta process na 


9 
Meeevizy, che budgeting process ensures that fine-+t 


D u 
Memese" Chi tS staffing, hardware, and rcescurce levels -akes 
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Peace. A Second important objeczive of budgeting is +o s4t 2 
melogu=)2h motion to snSure that organizacional consensus 
memrecacied On the specific goals and possible shore t¢rn 
achievements of the activity. Finally, oie OUdgGe= ing 
process establishes a ‘framework around which an <é¢arly 
warning system for negative deviations can be built. Without 
meeage=, is is difficult to spot deviations in a deterio- 
meeeteng COSt Situation in time to take appropriat? corrective 
meetOon { Ref. 14]. 


C. NARDAC: THE CONTROL SYSTEM AND MOTIVATION 


Within the NARDAC/NIF/Chargepack context, three key 
SM@ementsSs of che control system e23zuation 2xist: the NIF 
acccunting system; tne chargeback technique which is funda- 
Mentel to the NIF cycle of operations; and the budgeting 
process. An equally important, but more subtle consid¢ra- 
Meet 2S <=n= motivational impact on management which is 
Smeg ed cy the real or De Tee aed em OnmanCcaameaqcures, = hat 

re fostered Dpmriec Geena sm uSycm ens specifically, and. ¢he 
Meme lLCi sys<em in general. Pee wenents segqesq ng Such fusde— 
fea. CONCtpts as cost recovery oriantation versus profit 


eee = OL-=fc2ats.on, chatging or not charging for systems and 
+ 


Peegcaiming efforts, partial cost recovery versus complete 
MemrecceoOVerY, <:¢., should be n2ds within the context of 
meager? ned control structure and the corresponding neasures 
a. De=t 


tmance by which management will be judged 
mn 


entally, the control system should be designed to 
S 


oO 
J 


u 
Beoveds standards, budgets, Ae a ace ee Oc aa SD 
- 


Bemepeey -acec=sS in the control system, inter 

Meee On that the desized mactivational impac= is attained. 
Metivation is, Tiwehec* , Cio Vve- toed COnSide= atict 25 
Beemuleting and using neasurss of pertiormancs. Above all 
mage, nS SyScems ard cechniques us2c¢ in the centrel systen 


Ze 





should éncourage management to act in harmony with “he 
@yecall objectives cf the Organization. Often these objec- 

tives are fer from well-defined. Peiseecsucn oniaetvel -firs* 
step, in designing a control systen, Op managemen® must 
ensure chat its goals are weli-defined and specific, and 
thaz th2 measures of parformanc? are geare =O measure and 


D. CONTROL: AN ACCOUNTING PERSPECTIVE 


meomran eCCOUNtirg pezspective, fhe dirs 


c 

meog, <he providing of sclues, ths raising of pertinent 

Moses, and zhe inducing of dé¢sizted pekavior are principal 

BomAing and ccntrclling tesks. ACCoz¢ci ng eee  HOEng ren 

pRet. 15], =he System should answer such basic questions as: 
zn 


Wee wiies 2reéeen> objectives of the crganization as 2 


whol2? 

PeeennG 2S expected <=> secke such objectives? What are 
meete Spne=2S Cl Sesponsib2liicty? 

Peeane. Gata Can be provided <9 help them nake indivi- 
G@es, ceCli Sc: one that will harmonize with, anaes ple 
mneMecowaee, over—cl] Crgqaniza=ion goais? 

As was previously mentioned, fhe precise determination 


E 
Mmrmcecmmun:ce-i1On Of an organization's goals is a req 
SG 


) 


Meese sect. The second question can be parczially an 


Tm cf responsibliz Accounting systéen. The 


Mees the Syst2m ensure harmony of sbjactives and d2finse its 
jJudgdemental performance measures, espaciall ee See be 
Mmeged “ate conzext Abas Ses Gis we 


@ee-On Sends very pocr signals =< 


Conce-vably undermines the pasic 
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Herngren proposes six questions which, When answered, 
May provide an indication of pessible motivaticnal weak- 
Messes Cf the accounting portion of the control system. 
1. Does the measurement systen overemphasizs on? facet 
h 


IN 


2 greatest danger is overen- 


ealneaenemanSana” 


re 

of operations? Here ct 
phasis of cne measure of performance. This could be 
overemphasizing rate of return on assets as a measure 
Sema te2@Cisoncy. = AR Okdanazation would probably be 
Bese op Sezved =i it ised a2 variety of pertcrmance 
measures such as: (1) S2oU=ss Oh. LaVeStm=ene: (2) 


Share of the markét; Oye la Cle 6 eCy Or, OrOdUCTEL Vv: zy; 
a 


CO snnovVeaetoen-. (5) employs atzlcudes;: (6) public 
responsibility; (7) personnel development; and (8) 
balance between short and long-range goals. The 
relative weights of these oerrformance m2asures is a 


ce m e 
eign J27=l Manag =enem= decision which must be 2xpli- 
O a 


Slee en Med 2: the OFganizazion 2S =O GUTSsuUSs orga- 
Wigeateomal Objectives. in che Manner desired by 


Dees elo stte > Ube oat SVS ae 5 Comme demShoe. — =un Jga.ns 
ec the i<detr=mentuof longj-runesnpesulte? FOr exanpie, 
aktempting < Gemeemsater 205 4 ShOzt-2un cash clow 


O 
Paco oime yo smoneen- hd che billing cycle may no= bs in 


mete 8est “hee k=se DE eh2 OLrgdsaniza~Lon as 2 whels. 


Dees =he measurement system fail cc delinsate respon- 
sibility? beer a> Dons: batkin yee coun= 22g -choula be 
excended as far down in the srganization as pessidle. 
Dees the measuremen= syste Oe OO) Su es Dh 
Mae conc Oon TG OLia bbe. and Uncon=* Olsha bee eoseoae Th= 
emportant point here is that for performance measure- 
Diet e mesos, cont cOliabls and uncon=zsollable items 


uld net pe mixed together. 


Cc 
es the system enccurags 


PeeoSe seem Keecrng? 
Ela eo eS OUSC= NCOCUM=I=S acts 700. “complicated o: 
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perhaps +here is excessive ressure which causes 
subomdinates t0 zscord time arroneously or *inker 
with usage reforts 

See eecmeneomsy sc em engendetsful lwoostemansvewcO. That is, 
does the system properly indicate cause-and-effect 
relationships which help management from making erro- 
neous decisicns regarding either evaluation of 


performance or sélection among courses of acticn? 


Thus, given that the three vital eiements of @ control 
syszem are standards, budgets, and the ability to fix 
responsibility, any management accounting system, 0 »be 
effective, must be CAchgned  wesound™= the. <tsponsibe Lity 
centers cf individual managers. 

E. CONTROL SYSTEM AND THE COMPUTER RESOURCE 

Mee-d-npeelaweNOla® Gontend chat a control System for a 
Computer installation needs t0 de tailored for its own 
. needs - a syst2m which ensures that its needs are 
met beth Miser ive l Veand sf22e2ent ly. iA yoo Gomeena = has 
feeeag]eG=2i= Centzrol of <he computer resource should 


MeEEo=Eciidl j1¢ COmNtrEeCl Sf O=neTr staftt activities si 
Mee. Of “he computer resource is 2 singl2, straightt 
O r 


Peo omic cn=, in contras= < 


@@els fot other stafi activities. Howave AVOn eee 2 ey, 
meeegeal Ssect*ing is mcre than offset by the complexity of +n¢ 
pupoly/demand characteristics of =n computer resoures and 
CCS ind Nese c 10 pOLb plang ing sndeexecuctlon thatennhers 
MEM@i> abcaee They Eurther state that no octhar staff 
activity exhibits the constellation cf supply/demand charac- 
MemeeeseecS and other special circumstances. The complexity of 
Seals GCmetcllation makes it necessarv to some 


e 
Memeecal Dlanning for procurement and deployment of the 
Cc 





Deamgen end NOtan @i=0 contend that ther is no singls 
answer to the question of how management car best exerciss 
control over the computer resource, DU ena] n 


conciusions can be drawn from tha studies the 
conducted. These include: 
1. Systems currantly in us2 differ widely in the degree 
Sercemeoralizgatacr that is exercised; 


Peeeenie single system will be successful for all oxzgeniza- 


et 
O 
B 
(n 


® 
q 


Gy 
® 

tz 
os 


Q 
if 


Secucce ss iis con rei Sy¥s2on wilt change 
Mf 


Gen *ZaetOn eve time. En fact, ths 
r= V 


vd 
ts 


Sucecessril concrol syscen well m 


fs 

C 

O° O 
Seneotabazdelon, 2o Realty complete decentralization; 

4. The type of system a company uses wil i 

| a 


=aoo ose = Benen g SUSCeSSMU] COD tro ig Dan ene way 
Pow eC hee as AS SE, 
@e-uesal=Zactlon, as they use it, =Fsie=rs ~co the deaqree of 


@hazgeback employed, iar, Na Guergeback, PAbccad 
maasgeback, and Complete Chargeback. Ideally, they feel, the 
full chargeback system is the control system toward which 
moS= Ofg2riza+ions Seu dwOrk nos elo tes she tin — wc = ge- 
nizations gain @xperience in Somesolio2ng =ahe ccempu cer 
Tesource, «hey believe that most organizations would be wel! 
mmetsca 6S cdOpt oattial chargeback Syssems fisted <9 zheir 
Bae -=2cule = stages or computer developaent. 


ee atten SU 


Fe. FRAMEWORK FOR DESIGN OF A CONTROL SYSTEM 


q 


Adopting «he Dearden and Noian ‘framework for design, 
four levels of analysis are né 

MuSt dgsnerate guidelines on how much to spen 

ystems 70 develop, and how i= wii 

and effectiveness. Sceomapac ne —GCOontc sol Syst 

el 


Veo ce eercc iS BOP Speration on all frorts. Hencs, the 





Dagamizacton Should assess ths way in which its ccentcol 
u 


system functions to svaluacte, motivate, and communicats 
among the various groups involved. peices 2.2-o0ut loaves the 
elements of the analysis. NO =o eed -seeeeellas nme NCr ys <—Czr.sind 


A 
n 
Meemes are inputs, processing and outputs. The main contcrol 
Meents aze processing and inpucs (since outputs can ob 
meeored Only by altering inputs and processing). Third, ¢ne 
meecis.On is made on how much to commit to ceompucting - in 
Meaances and in personnel - both 2fficiency and effective- 
Me=s must be monitored and controlled. As Figure? 
a 


Pezn should be heavily acnitored aad contr 
n 


Beocess ccnponent. Project manag2méent is 
Bemeecc! mechanism in this comvoonest. Firally, she major 
mop.c “hat an organization should 


Bemnonent is this: How should the SDP group a 
Bemevices provided = through new applications or the modi fi- 


© 
Meo be SAS Ce 


ea 2.0 Jeekies = 26 TeCehcinu= co be effective. The 
memeys:S Of Cutput, Which necessarily will be 2 historical 
anal 


Sis, will help top managament se¢ what actions should 
[ae Ome One <he FEOUt 247d. process components. 


kK 
Me Questions Pisted in Figures 2.2 shouid be useful in 
g h 


See CONTROL SYSTEM PROBLEMS 


% 


feWeenat cneGe Is 4 £2ag]ewozk wth which £0 discuss he 
Meeecre! System, there ar= 32 mumber 25 potential difficulties 
Beech Mav complicate “he process of implemenzing a selected 
Memercl system during <hs NARDAC transition to the NIF 


eanaing environment. 


ast, Peewee be —erecognzzed that che NIP {Navy 
meeustrial Fund) Bow Vers Cile ~om== 4= participating in 
mee, DrCraraticn cE an 3Dpropriation budget (which will 
Miers a Leéquest Cs mnonies tc aventually pay the NIF 
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Meer vity (cr lts preduc 2c2s) at the Same time the 


yw 
O 
a ies 
n 
WD 
4 


O < 


= 
Meee accivi~y and its p 


| 
jy 
J 
fu 
p) 
ty 
a 
) 
4 
( 
® 


re Q Q 
t? 
‘Oo oJ 
jv 
qt 
iD 
Qi 
a 
O 
ty 
-_ 
i+ 
© 
2a oOo Pp su 
(D 
oS 


th pw 8 
O 
HH 
as “4 
Oo HW 
ty 


t{ 
} 
m4 
oOo WO 
bg As 


ty 


Bmaget (which contains the arti 


aoa) CUuStCmers Zor th? same Se2 500 2O5 each fipwce 2 = van 

Meoup. Consequently, the work load estimates upon which the 
Meteevi-y NIF budget inputs are bas2d, are predicated cn che 
Smee onc=*’S 2nicial submission of the czselated anpropriation 
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Pioiqe+, Shhstbsequent revisows, work load and related doliars 
pc Geilings nay be increased or decreased. The two budgets, 
Pmesopresation and NIF, az= reconciled in the review process. 

The very obvious weak link in this process is that in 
Seaq=2 <Or major claimants to 


prapars and submit Program 

2 Memoranda (POM) issues nx an yew so  fuad spsssent 
the 

n 


cay Ss 
uture ADP requirements, re needs to #xist a method 
jihet t 


to reliably acccmplish ADP planning Sstimation. woth the 
Shortage {or non-existence) of historical data, and the 
Pe@eterni ned otice structure, <=h2 methodology for costing 
existing and/or new work will be in an Embryonic staqe, and 
fee De pctertially unreliable and inaccutacts. SuSTent 


Meocedures call for the NARDACS <5 aid customers in costing 
Cut new ADP requirements or those taquiring a change in 
mee], 2n dciiears and people to do the jop. It appears th 
meee will be only approximations with arbizrary cos: #sca- 
Meare on factors incorporated for th= out yeast rates, esp 
Meee y Since out year stabilized tates nrAave yet +e be 
détermined and actual rate 


Zz 
S will raquire arbitrary predic- 
t 


u 
aGea (re sOusces used fer tha: job. Further, the 
Mmeee-sS Cf projecting tha costs of ne k and/or enhance- 
ments criented to the develcpment effort doses not satisfy 
Pmeeeaqiicsmen. for @ method of predicting o> providing cos* 


estimates in the production mod2. From a NAR 


to 


AC perspective, 
eeecurat> budqe= inputs ara orly possibl2 if new wo 
projections (development and voroduction) use =ha same proce- 
G@Uz> as =s used to generate customer's bills. Alshoug 
Mupeees e-=cule tc construct @ cost simulation 

i 


mod 
Some neteu Cone ont luence =he 
Wt JO 


eee large ranmber of variab 

Beeecm] Of a Customer's bill, 9.g., volume of input/output, 
processing frequency, ScommmeccGiztertovand consisten=: cost 
Sees Macicn requires such a capability. ye: (aul = zc 
Peevide accurate and reliabie cost estimates is tne corner- 
Peer ec CL the =nxire buddéeting process. 
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cc CeeCmoCeconraatesDUdge= pe>blem area will b¢ the 
Natural tendency fo aid concerns ¢] parties t%t0 be overiy 
Sons CLrVative sip hsi st eaers estimations due to ths lack of 


eye 


histor: cal data and the previously discussed difficultiss in 


Pete * 


n 
cost est imation. From a NARDACts perspective this could 
result in unnecessary gains at the expense of the customer's 
mynd. Obviously, excesSive optimism in budgetin is 
Paieliy destructive since this would result in advers 
Mepects on the cash position of the activity as werk is 
Mempleted and billed to customers at less than actual ccsts 
Normally, <his ¢xcessive budgeting o m 
@e=rected via the NIF budgetary review process. However, 
MeenoOut an accurate method *0 prcjec: = 
NAVCOMPT (Cemptreller of the Navy) no= OSD/0O%S {Office of 
the Secretary of Defense/ Office of Manaqement and Budgat) 
will be abie to accurately accomplish their raasonableness 
review of che NAVDAC/NARDAC budget submitted. 
Another major problem which can reduce the effectiv 
@eo the budgeting process is the adverse effect of NIF 
Beguated rats stabilization (Se¢ Chapter IV). This réequire- 
7 


S 
fen= eliminates 


$v 


large m2asur2 of managerial f 


she NARDAC level, and drastically reduces the 
Meee ac Command<¢= to control the financial position f his 


© 
G Keged<= of 


ccommanc. Unds m an 
Dp Manager (NAVDAC 


tr 


i 
mame Stao lization, “ame nu 
Mhees -O be used is set by an Activity Grou 
in the case of aca Dased Of he Ge.iyity's organiza- 
ad, and other manage- 
Cea ce. SO. Leta 1 Pin 


Vecee (Harte Schos 
u 


greatly 


Sommande:, especially in the uncértain near term NIF conver- 
SiOn Environment. It further ssnds soms very poor signals to 
tns NARDAC Ccnmander abouz where the real powsr to control 
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mipantGia. decision making tesides. Csrtainly, it is diiifi- 
iB O 


emia tO hcoid a Ccmmander accountable for budgetary problems 
wnen the billing rates and adjustments are contrclled by 
Sepers. AS a further complicating factor, the stabilized 


rates preposed by NAVDAC (which are not finally determined 
neil cempletion of the NAVCOMPT and OSD/OMB reviews) 
Peepered approximately fifteen months prior to its 2xecu- 
Bon. These rates may not be reflective of current costs. 
A third control system variable which must be considered 
Me —=he budget preparation process is the determinaticn of 
wnether =o use standard rates or individual NARDAC activity 
ra*e?s. The major COleco=aneenee> 15 25 Z=rmms of the 
meespensibility signals that are sent to Op management. The 
use of standard rateés will also make it more difficul+ for 
individual WARDAC activit 2a <b 
nges, the dynamic nature of workload 


a 
Oeeey not be at all -relective of the r 


Mmeqgesoal initiatives as grantiag d2scourts “5 1 
su Ss¢ of flexible pricing as n 


eal ou < 
smooth «he problem or ofak demand, enc -2shc 
O a 


O 
oe eWzl lo ¥aeiua con Of ¢4 
0 Peer ose Cesc, 02 Selvag a 
e deprecated? Ii so, how do we determine its 
C 
= 


3 
Hees NGS EDee Sexryzcses provided = 
a 


ensure the generazticn of accurats and meaningf 
Semeoughout NAVDAC? How are the NARDACS to capital: 
ne 


Meeeezed Cr non-utilized plants/facilicies/equip 
Zz 


a 





Besebeses @ Capital assec? If so what ls their projected 
life and how is a4 database's value datearmined? How is hea 
cost of the NIF Financial Control System to be funded? Ars 


customers +o be charged for exvenses not related aztall to 
m@metr jJODS, such as Commercial Industrial Activity studies 
and reports? 

It should net be expected that any of these budgetary 
problems will be sliminazted over the near term. The NAVDAC 
NIF fiscal year 1984 budget was developed based cn data 
pea labile from operations under th2 OGMN epproprliation, and 
the fiscal y4ar stabilized rates will be developed based on 
this budget. Salvigea@ly, etnies GasGel year 1985 budge= and 
Stabilized rates will be based on work loéd projections from 
the WNARDACS operaticn under the O&MN (Operations and 


Main<enance Navy) appropriation. The fiscal yeer 1986 budge~ 


O 


Sa@e  ctacilized rates will be the first nes Se 
ata coliected wnder 
al year 1986 will be 
. 


Valuate the effec- 
O P 


Wtilizing actual performance and cos< d 
Sie NIF environment. Thererore, Eee 


Mie cizrst opportunity <o realistically 


Meveness cf the transition of the NARDACS to NIF. 

From a Responsibility Accounting System perspective, «he 
MetewslOr =<C USE process COS= accoUlntirg =s opposed +9 job 
mee S ccst accounting will complicate che NARDAC's kasic 
MemeresOnship with the users. Under precéss cost accounting, 
Mees 2-2 identified to specific products cr services ina 


[eeu Of Specific customer orders és is done under jcb crder 
ese accoun*ing. Under this systéea, ol wi-Yokemrete 

Bees Which can be ditectly idenzified to «he process of 
Peoaduciang ¢nd-products or services for any customers. 
Beeverscly, producticn costs of these types which cannot be 
M@eQetctsd tO the process of producing end-products of 
S 


Beco eon ase 2° oS dorined ia eCco COS tS. While 
5 nD 


this ra i1Gd@ more tacility =o nanage the NARDAC/NAVDAC 
Meee or, 2= precludes the customer izon tying his bill to a4 
u 
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From a motivational perspéctive, teenies crSe=usn and 
Media stsibuticn to the major claimants of the mission funds 
budgeted and identified for funding the NARDACs, urless “the 


NARDACS are able ‘to frovidée an appreciable ADP cost saving 


th 


Pemene users, there will be a strong tendency on the part o 
these users to inplement their own ADP service in-house via 
Minicompu<ers, especially now that they are reasonably 
inexpensive. Perhaps this is not contrary te what the 
@eganizetion is willing to accept, but a decision of this 
nature should be a conscious decision and not cn2 mada 
meee nr~the-fact. 


Beowely ,wOnemot. the mos tucnasica 1 


asp 
SyStem ig the selection and development te eaningrul 
performance standards. fo nuse be remembered whet a part- 
cular figures doeS net operate aS 2 norm simply because the 
meme tech icr Calls i= @ standard. it operates as 4 norm only 
iemche extent thet the ex 


BieerVlcy i1t measures, acce 
ie 


yardstick of 


Beves are incl: as-anudaed ce: =hesexten= hat 
Biey are Satisfied that «the data is accurately recorded, 
Beene she standard level is zeasonapdliy aptainebis,™ and the 
Beeeenliss i+ measures are con=rccllable ‘by them (Ref. 16}. 
Thus, che develcpment of production measurement and produc- 
Meee sy Standercds need +9 be developed in ali areas of opera- 
oemers SO that wN u he 


A 
Betecive eftfticienc 
judged accurate, 4a 
tive NARDAC Comman 
Selected néed to permit compéerisons between NAVDAC activi- 


Smee -tca ll itn sts 


'-- 
Om 
iD 
O 
Oo 


fees ahd private industry. This wil m 

out years when the NARDAC'sS begin operating in a competictive 

environ Meech, ch's Eequaltes the construction of a 
m 


mer 
feemeeccaer Strwcturs> which will o¢rmit che extraction of 
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meaningful performance measures. For ¢xam 


Management will require “hat th2 NAVDAC monitor performance 


}- 


ts 


ema costs RIMeG@etto GeSOUTrCe DoOoOlS “Ob CoSt Centers. 
Perfcrmance or productivity measurements in gach rsseurc 
pooi for each NARDAC n324ds to be extracted and variance 
analysis between actual and planned performance needs +o be 
accomplished, emphasizing each NARDAC's performance in rela- 
@2Oon to one another ard, most importantly, analyzing trend 
data by cencentrating on relative changes vice absolutes 


values. 


H. CONTROL SYSTEMS: A FRAMEWORK FOR VIEWING THE CHARGEBACK 
PROCESS 


ines Chapter lays the framework within which che 
following sections cf the thesis aeéeds to be considered. 
NIF, the Chargeback systan, th2 Budget preparation process, 
performance measures, e2tc., do not $xiSt unto taemselves, 
Mit ale part of the Botumo neon an cae Oma CON Trcl stl uc= 
ere is no right or wrong system, and each organiza-~ 


h 
ivercl Olea =Con~rOl System tO mect its nesds and. 
n 


Meemeiaz= 225 performance. Specific, chazgebeck *echniques, 
Meeoin=.ng tCractices, and performance measures will all have 
Sittengzhs and weaknesses and particular situations where 
fhey are most applicabi¢. Thus, advantages or disadvantages 
Ort chargeback <t¢chnigues, for =xampl2, must be eddressed 


D—POEnee To COys out Of Eh Selected cont=ol structure. What 
ReGucctm sly ene =“ consrol s=ruccure 
ented. imeGoLr cect COncro! Ss 


m 
Bons mMecs Carly in the WNIF <ransitzon stages will be 
S om Q 
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I. CHARGEBACK OBJECTIVES 


Histcrically, managemen+ has implemented a chargeback 
System in the belief that it would directly accomplish a 
host of organizational objectives. Thess includs:: 

[anor ovlng ADP cOoSt accounting and cost contrcl; 

meee opeseasing ADP efticlency as a result of whe cost 
orientation perspective; 

3. incréasing customer awareness of ADP costs; 

4. cauSing customers t090 critically evaluate their ADP 


requirements rased on the economic value of requeszed 


SCEV "CSS F( 2.16. *Oo006CW SVE AS)6©A@—6hCUCheck and = balances 
against providing unnecessary O= unjustified 


services); 


5. recovery of ALP costs; 


Or 
e 
iD 


eee a ecice = = On Cf computsr resources and the 
ie 


sueeuragemem= scot lead leveling, by adding a factor oF 
Seance ig aquwsee=sCOunt <~O 4 JObMwhich rsquilzes a high 
priority or can tolerace a lower chan standard 


me Orie ys 

There may aiso be a number o 
may be realized by implementi a charge 
Seempi2, it may provide a Pei 


3 
Peeeetc . CO Witheresoscusestc .cos- and pant 
5 
h 


Pveatiowirg each system resource = Bay semedtselr it may 
Mees jJuUStificatica Ses ddi tional saowebe Simpler Of more 
arr e Ct. mela (~meOmoOweGe derived data which can be used to 
Mpbiececa) Instaljaticn's opszations schedule. It can provide 
mua m witatlVv2 DasSis for project costing. poe ye 2 Mey 
PMe@urage uUScr participation in design decisions as a resul 
Geiser awareness of the costs of computsr rescurces. 
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Je FULL COST RECOVERY OR PROFIT CENTER 


The attainment of these objectives is at least partially 
a functicn of the chargeback technique selected for imple- 
mentation. Prior to the selection of a specific techrigue 


ene of the key issues chat must be resolved is whether the 


ea 


pompuses center 1S CemODG Det emia ole) COStmineGove ry OF 


Beofit center mode. 


een 


The essence of this issue is whether th? rates 
for -cempuc CET services should ea ees 


O 
coszs or fe aeeOn 0. a=abnot2: aby ~he-conput 


ry 
iQ 
Mm 
a | 
«D 
4 


CEVe? ComG Cl ts (amaO OL OaC ima a cS aze set with the 


in 


Under the 


Semectiave Cz generating revenue jus= sufficient to cover the 
Sese= of the computer center. Uige=s “ihe pPsOosi. Cemneer 
approach rates are set to provide an excess of revenues over 
CoS =S. 

The cost recovery approach could result in lower charges 
see, COmrute Services and, *hnerefore, eoulcd ena =o 
Sxecourage fuller use of cOmputer resources. This may be 
especially imporans to Siw ae 2 ON Sy Tha have) juse 


O 
meme =sd a nev system and ate trying to promote its use. _ 
Mans aporcach should stirl2 a 2 O 

a 


Y 
Outside service bureaus, since th2 cha s209 
Mmeetnal facility shculd be less chan the amcunt charged by 
a service bureau. DSS, “tne USS Sf eees: based charg=2 
Poeoteed) f£2nd =O reduce the occurrence and intansity of 
@zsput2s over the equity ofc re 


utes hardés. Suen Gispu-es “a 
especially common when trates based upscn market retes are 
The oes eRe ceea Ppa lecn) May “0S a SUpe=icCe means of 

the management of the computer facility. fon 
Piciomeinocivac™on <«C hala sosts down, but also to 
Meevace Gualt*y seryices shat will maximize the satisfactior 


m 
cf user needs. The compuz¢r center manager becomes market 
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oriented and seeks to develop and provide new services *+ha+ 
take advantage of the best available <«zechnology for ths 
benefit cf the users and the total organization. ire Se 
provides a better basis for economic evaluation of the 
computer facility by top management. Comparison of the 
Beturn On investment of the computer facility with thas of 
mmert parts of the SQaniZae@on gives Some imdacatzen of 


the av 


- rT 
we 


generated 
See2ton, for 
[Ref. 17]. 
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CHARGING FOR SYSTEMS AND 


+he more controversial 
implementation is 
and programming 


Beg. Vevel oclicy 


con argum 


mi ninize 


ee atk 


Gapae. 


SOM © OL ea Dt 


COS 


in HSS cl 2od 
I¢f 
use most or 

Ssnould be 


TO peovide 4u 


computer resources 


OfVO=Jenezec2Onal Funds. 
y the rates charged and 
[Ye 
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auptarg= profi: 


aes se 


— er - 


investmenz in computer facilizties 
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These advantages must be <*smpsred by considering sone 


potential disadvantages. Ghasdend so: syowens and pregian 
develcpment increases overhead, can discourage innovation 


Pec recat :vity, can foster inter-organizational confiict and 
Bela result in the loss of control over programming 
personnel. Gsers may perceive the programmers as "their 
people" since tha users are paying tne bill. They may also 


esl justified in demanding ths best people be voilaced on 


Mest jobs and react strongly to personnel shifts from their 
Bec CrOojects, especialy Sf tamt= 2S a ElLignlLircanv™’ factor 


{Ref. 18]. 


L. CHARGEBACK TECHNIQUES 


The degree of realization of chargeback objectives and 
the mecthcdology used in the seleczr2ed chargeback algorithm 


define implicitly the management philosephy regarding the 


Metre cf ADP in the organization. The two basic chazrgepack 
abDD-oaches are the cost apprcach and the pricing arproach. 


O 
Mmeredarr=renc> in the two is orimazily philosophical, i.¢., 
a> Cc Re MG eevicelLOl aS On] 9 Pecovering the 


E 
Bee 2 P=OeCh COnSlde=s 
O° 


u 

There is considerabls overlap between the two apnproacnes 
Since ict is impossible =o completely disassociate price and 
east. Meetonmeal iy, “sis DrOblSm t= tO decide on ths 
BeeQurCes ITOr which +o charge, sfe= Maps ne sates ito De 
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popular and have been the most discussed in the chargepdack 


fi esraturs. ! 


1. DP as an Overhsad Function 


directly to the user 
& 


d da 
corpoztat¢ overhead, which may or may not be allocated te the 
c W Tal a 


MeeLous profit ioe: emmy 2 Cte Va Vs Si sMeor 
Cos= allocation is génerally inditsct and not based on any 
M2asurement or use of services. This 2s Ssimolww er old- 
@eashicned accumulaticn of cost in a2 DP budget withou- anv 
QATTSEMET at recovery. 


MeamasGcumtteacwon Gr all ces<¢s under ons cos* center 
e h 


Moma Str¢emg reascen for this ee Bowes CdSe Keep the 
Memecaeoaetmens “honest! becauss i= Must account for its 
Bumas in a Streighticrwazd mannez aad iz keeps the responsi- 
pals t for the EDP devartmenz costs where they belong, 
Benin =ne service producing organizézion. Other advantages 
Mees S apploach are: Seeley § avOrdaence Cr additicnal 
Seeounr=slnNGg CCStS s,m @ncourtagemen = cf user computer experimen- 


u 
omen, one wend=ncy to insulat= DP irom the fluctuaticns in 
W 


e 
meemo=Ganaza=icon, and =o provide ‘the EDP d2vartment witna = 
Miter anitsea annual budge. ieee ae) Soe el Cs) DETMit equal 
meee =ment cf ail us cies, and (it «25 


Petemmeentcheos ON DP J¢er Chargeback in D2 Processing 
Bese adement published bv Auerbach Publishers Inc. bprovides a 
e6d brsaxdcwn cr alternative techniques. These will be 
Meeedssed and amplizied upon =9 providsS as broad a base for 
analysis as possible. 
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inronrun ately, ~nee. are several Soecus 
disadvantagés: 
1. When processing becomes a free service, ica S 


unlikeiy that management will allow unccntrolled 
growth, and infcrmal or intuitive means of control 


peemen-Vicauplty adopted (1.6., i1£ resource allocation 


4 


ZeoreeadonSs Sxplica tly it will be done implicitly) 

[ Ref. 20 ]. 

Mremwenly S1iM2t an this £yo2 of syStem is <=he upper 

ie Or eheMiessouaget [ Retr. 21]. 

Bee Users tend *o,overuse the system, running jobs of 

even slight value or interest because they a 
charged. Pie aS eee ore tS NO 2ucentive <0 R 
Sa aGlewemioic. Of —“h2. COMpPUtes Since it ¢ 
Meet ng wend separ tlcularly Doe0nr jcb of reso 
Cation 2S accomplished (Ref. 22]. 

fee icnezS 2s no feedback which emmics users to evaluate 
hew efficiently projects have been handled ard who is 
Pe-pens- ) lo wfc= the DlSojeets [ Ref. 23}. 

5. There 


SLO eas susance that che actual uSers 0 
Somputsxr services are the ones who nesd che service 


mic OSeee(" meCSu  wWOrtthyY" 15 a DEZSOnNE judgement) 
j Ref. 24]. 

Spee USeErS 34°e cempted to substitute Computer resources 
Bose Clo] @ S-SOurcCeS  £O5 which thsy must pay hard 
budge« d ef. 25]. 


Smee, When” “addit 2 
Capacity is really needed since users would tzeand to 
System in a stats OF perpetual saturation 

lencu., 20 |. 


8. Maragement tends to view comouter services as a non- 
preductiv:= overhead instead of &@ cost-saving device 


WwRet. 27 ]. 
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BomeeW22neoge as Chetgeback procedure there 2S a lack of 


incertive to write efficient programs [Ref. 28}. 


This msthod is often us2ad when it 1s . 2 mia lt: Ls 
Meret icul= =c relate specific costs to individual users. ie 
is most widely used in small comparies or when a company 
first begins to use the computer resource. ier os te.) cd ; 
Me-ee Will tend to exercise little control over the effi- 


meee and ertfective use of the co 


eeeecRargeback syste, central 

Pees -cCly via a steering committes dasigqnated to iden-ity 

needed systems; determina syst2ms development pricritiss; 

project manpower reguiremeants for systems and programming; 
sofiw 


and project future hardware and 


Pte eap=eaeg enavolves taking some or all of the DP 

WEted expenses and direcely chardqing cther 

departments or overations for them, according to some scheme 
Seeeeeoctmula. Tne costs thus charged then shew up directly in 


fimemepcetic Gnd loss statement of the user department and are 
u 


Generally viewed in the same manner as if they were incurred 
Smeetce the company or organizazion. Thess costs can be 
peeeereated =C i€hieve either Eull of partial recovery. Tn a 


a 
pmemmcost LSCOVELY approach, the onjeczt is to zéere o 
ees INCUrtsa iby the DP orcanization zhrough charges to 
users. Wee ee eae ae =e Coy o-y, ssOms DOrtTLOn Of che incurred 
n 


DP sxpenditure intentionally remains unallocated. 


f =2= 9)P cost CSnt=sr: rH 


u @ 
cf expense must somehow be assigned «to ODP users. The 
Beeeeeste Way £9 achieve ~his is 79 identify che servicss, 
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Macs Ct work, cescurces, Andee 12ens FCs waich a 
Chazge is to be made and treat them as a vroduct line. . Cost 
@ecounting <«echniques are applicable in dé lene Ga ene 


Ter 
fescr ena the indirect costs associated with each iten. 


May cost expected to be incurred in ao ehemoOperacion 1s 


meemsaded in either the direct or indirect category. Rates 
Memunis charges for sach item (2.9., resource or services) 
are detsrtmined by dividing th total cost to be recovered 
femme he tesourc® or service (dizect and tndirec) by 


Beepected uss of that resource or ser ¢ (Ref. 29]. The 


a 
Vi 
meres NO-20On is chat all users are charged as closely as 
possible for actual resource Ze Ons Machine balling =s 
based on actual useage and standard rat2s, as collected by a 
computer based system. Phe overall objective is to natch 
the income and the @xpenses of the ADP functicn. Services 
provided to outsiders may be billed az a higner cest so that 
charges <tc inside users can be reduced. 

Pw eneOry “ents: SSSulss): 2n > fu 
Beets. Lh Dractice this is not ths case and one 
Meese. 2 hon-z2ro0 balance condition  w! 


4 
Meeaertec aS Ccverhead, or force a zero bai 


iaaeGe Condi -loOn. DY an 

Meee s-the-~Fac=t adjustment (either a t2atund or an ¢xtra allo- 
Meeeeon). A Variant of the full ccst rsccvEery aoproach is to 
Meee ce |6CCOMEUEE TT CSmtSsEe not 4 42saly tO TPeccver costs buz 


= 


cp 
peeso) tC Show 3 profic. 


Pageeal) Secovery iS mOr2 complicated than full 

BeG@evercy because it is désigned to recover only a portion of 

wes ccsts. While there are two Ealasy 5 =asons -2oOb 

moe. Ng cwilS approach, he effecc o£ both is the same: part 
D D 


De 





Opeomeecesoumean OFGan=zat2.on Might adept this 


Gch agce slog lamoe Made only “foc 


V7) 


approach is that it feel 


meeet Costs; overhead or indirect cost is not intended te 
ke recovered. The second reason for adopting a pareial 
recovery approach is that the organization f s that some 


services performed by the DP department should be charged, 
While others should noc [Ref. 30]. The decision on which 
Bameci0ons to charge out will be closely tied to managemen= 
Dmeeoscphy and Organizational policy, and the organization's 


conztrel system. 


ior commas = tou DaSt=emuvartiants to £hé parcial 

MecOVeZyY approach. Pest isst Vettan= =S the recovery of 
operating costs only; «hese include machine and op2ratecr 
Mmmm incut costs, Stationary, daca controls, etc... System 
development costs azré not allocatsd to users. Tne basic 
meeschang behind this approach is that the investment in the 
@Somputer is justicied only if TH pec OMNDUTSE ye 2S" fully 
ieee ZS. Since it costs so much <9 develop systems and 
ograms before any usé€é can be nade of them, the organiza- 

- as a whole bears such costs in order +o encourag? users 


to employ «he machine 


The second varlant is just the inverse. System 
Gsvelcpment is charged t~9 the user but data center services 
meemorcOvided aS a corporatSs function. iis. spprOach Eecog= 
Beem ne difcricuity cf total cost alliccaction, in that 
G@evsicpment costs are regarded as zruly allocable since they 
mmemeat=1ed fut for Dam wociila= User, whereas Operating 
@95-S are not since ae e2e€ > 2ncurs]ea on behait of ell users 
of z~he equipment. The ewoeckKe Bom tome 7O> OL approach 
Seer as fclicws: 
Memeecne stticiency with which the computer is used is 
(eco COutsolled Since users do not bear these costs. 
MemeeeesS 4S anersesed dicficulty in ditfteréentiatiag 
between the systems and programming divelopn WOIK 
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and ths maintenance work required to keep systems 
Operetional. : 


3. The development of computer systemS May inveive a 


considerable element of "research" work cn new hard- 
ware and software and, as is common with otner 


PoearetimepheyeectS; it 1S Oftenmmdit ficult to ¢estimats 
what the cost ef such work wiil be [Ref. 37}. 


3. Average Costing 


a omen os amram 


Aveztage Costing is an implemantation of thea Full 
Mos—, Recovery Approach. Tt attemp.s to spread total costs 
Over a specific time-frame on the 2ssumption that variances 
in usage, such 4s péak-hour usage, will tend =o average cut 
between users over an extended period of i 


m 
Memoasccad Of a2 cost allocation model <hat predstexrmines the 
manc 


G6st per unit (in terms of time or pSerformance) or every 
Bemponent cf'ths computer configuration. Lion Oa S 
feed accozd: n so *he number of units or ‘che comporents 
Sonsumed, wheres the-»numbe> of unzts is multiplied bv tne 
Siege oer wit. Olea oe en Canucrs aa] tne CPU, 


Pome ry, erints 


© 
anG apes. Noe al 


Slees x 
Mere lace ng 2 -s diztec= sosts and loading it with indifec= 
femwes A2cCcCOrding £0 a cost accounting formula. ieee eeoLy, 
ali users pay their fair share. 








This practice does, however, encourag= a »peak 
Meaadirg Problem since the user knows ¢hat his cos«+s will not 
my SiGgnificantly, even 22 "all of his jobs are high 
PeeeOLity, Boole asan 1h 25S Drime shift. Fuster, 
Memes. Ofertazci2 ons have 2 nrcgh fixed nad a ilcw marginal 
cosz for incesmental additional utilizazion. when demand 
ZOOL computer servi ee ON NT enn Spies) , nen 

g 


ee ea) era CoS. Tf denand 


Rh a oh ee 


2 
Cc 
average cost Bec 
d 


S 
MeerseS>s, «the ad S az2 low and as a4 result the 


4 





Bexces drop. The influence on the user's behavior is just 
mre opposics of what might be desired, i.e., Srey d le 
pretezable +o have prices low when demand (Was icw so as <o 
encourage additicnal use. Additionally, this nethod could 
cause bottlenscks with ~ critically scarce resources SraiGs 


Input/Output Channels) since the penalty for being wast2tul 


is relatively small. Thus, lt may be necessary t0 use 


aM 


Beeocity or pocuagey dé v= ces to augment this system or 2ls 
charge fom cenut tags, | 

it 2S, however, simple and easily undezstandabie to 
users and, therefore, less subject =o dispute than ctaner 
chargeback methods. Furtnermore, the trates may aise be used 
Meme rlOojyec= CoOSting ani sconomic teasibility analysis of 


proposed naw applications. 


He Wall Ciock Time pez Job 
This 


method first appeared iuring the second genera- 
moe OL herdware, voarticularly in govern a 


m 
Wich “elapsed time" as noted by an operator 


Pea «ix2d machine rate t59 get thé cost to 
user. The charge was nsver more than an approximéetion of 
fmemeec-Ual CoStS and it 15 ineconsisten= ina nultiprogran- 


Mang environment. 


Pempcscumes 4 giver job is tha cnly job being run at the 
Tams ; Simao oNOee ON  eclat AGnROTES She 2nhertent croerating 
meeeclencies 9£ mulctiprogramming aad 2s, it generates 
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6. Elapsed Tine in Multiprogramming Mods 


-. = a ee oe ce ee em a et ee ee 


s 
«a 
’ 


This method avoids the above problem but i+ is 
complex and difficult to measure accuarately, to the extent 
that many users have rigorously avoided using it. Package 
systems are available, however, *o accomplish this task with 


reasonable efficiency and at an acceptable Llevei ci cost. 


7. Fixed Fee Cnarges 


$v 
ap 


ct 


Fee charges are attractive because they give 
S 


X 
tne user p €é cest figures advance. However, the 


+4 
+J 


wi 


d 
Memlaty of whe system depends on how accuratsly ine costs 
n Vv 


mee allocated by the ADP Function and, if there are over- 
runs, the excsss must be passed on +0 other users. This 
approach has several variations such as tflat rate (€.q. an 
hourly rats Where the sate 1s determined by dividing «ctal 

a UWE Ce: as 


expenses oy the total number of hours th 
Meed, or flat~rate-by~shift where the o 


Pp 
demand oveaks are leveled off to a 


~~ 
O 
x 
iv 
4 
ro 
4 
Q 
Mm 
(N 
bw 
an 
(2s 
ct 
= 
oP) 
€ 
Se 
l 


(aes Neened a=cteMpDtS =O USS an internal mechanism to 
achieve an efficient allocation of comvutsr services as well 
as cover costs. oy hiemp OF CUSTONeE2S. 2S aried automati- 


V 
hat a high charge will be biilsd when the quan- 
Cc u 


h 
Sey demanded is high =alative t 
wW 


GQuGes2 On “Capaezty, 
meme LOW Cheztge is billed when the quantity demanded is low 
Memes VS =O producticn capacity. This approach is designed 
tO equate demand and supviy at «he nighast possible prices. 
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In this appreach @ach user specifies his require- 


Men=s f0r computer services; these requirements are 
@enverited to specific configurations; costs of the final 
Genfiguraticon are allocated to the users; users ev aie the 


ww 
+ 


Ss 
costs allocated *to them against expected benefits 
GeEce 25. 2 vegats 


quently change their demand. ie Seno = a 


macure. 
10. Market Prices 


Rie edo tL ey Of Ob Gani Zatio oe Onace COND sana 
services on she basis of prices of like services on the ocen 
market de so because the computer center is structured as a 
Beorit Cenisr. Met kewmmorgerted 3Fracing techniques include 


e 
Bee ent Market price, market price less a discount, x¢go0ti- 


ated price, and average market price. Ate ouene (1 nto ste 2 on 
Same De acguited, Fe curses tear kse DELc] 2S che internal 
rice used by many firms. The underlying management phile- 
sophy is that decentralized management should operate within 
7 ag ty if ANTI TTT a a — ‘sar . . i St Tne LE a = SEH ny > f . 
Ecos 1OWOCK Oe Oh O Penh. . COMDees vc Marker. La SS 





meemagg. <«O allow valid evalua zion of computing center 
Ber Lormance [Ref. 32 ]. 
MeeKco perce s Smevitd> 2 Note Stabile charging ra 


ec 
Peepe t. Sr MOTI Vaticn of the data crocessing manager, but 


also have significant disadvanzages. Poe s=ksanois, tar ke= 
prices may not be readily availabl2 and a considerable 
Meta. «83OCf time and effort 1s required to detezmine the 
Bees Opriat<¢ cu p 


fa 
| 
ty 
D 
2 
ct 
| 
~y 
tf 
x’ 
(D 
ct 
ro 
G | 
{2 
Q 
(D 
ql 
ry? 
iv 


Beak demands and high turnaround f0r pricri eo kee. > Upee- 

Beuved; and the economics of computing may not be the only 

mesons fer heaving» an 2nzernal computer - speed, security, 

beevecy Of Gata, and flexibility nay also be considered ver 
5 


es V 
mieortant. peice vemeenec Se 2S Gelso <hs greater question of 
h d 


(d@ services art all. 





Me. CHARGEBACK SYSTEM STANDARDS 


There are certain universal standards which ars appli- 
cabie to ali chargeback <zechniques and which must bs pre 

for a successful program to be realized. The purpose or the 
system must always be kept in mind when considering 
selected chargeback technique for the presence o 
Beamdards. The amount of time, effort, and cost invested in 
+he system should be balanced by che size of the o 


Meee and =he contzribuczon of chargenpack +9 the control 


system. These standards include: 

mmeediaeanle = allecharges, including personnel, equinp- 
ment, and overhead ccsts, should pe based on use data 
gathered by the systen, With each customer billed 
Gniy S05 sae GWuantity end cost of resources used. As 
 COmoOlL idee OGeclts Standard, one group of usars or 
one us?r must not be subsidized at *he expense of 
NOt =". To do so would open tne chargeback System 
MomaAccilbawcs ehenges Of DSing unseelist2c and unfair. 

ee Pocdicea sie (Repeatebis) - The cost of a job mus= 
Heme seCOMetNg=7p- On ths system load, :.¢., it shouid 
Clee tls) SaMe tO fun jod "A" on a completely empty 
Seeciemas 2 FOULG 2f job “at was running with 
nmumercus cther jobs. iNewmc@sem Or a jO5 fun” 2z0day 
taeda sec DGlCi ng policy Should be “he cost of the 
Samé job somorrow under the sam¢ pricing scheme. A 
Wiepeterce Gl NG Greater than one per cen= is +heugh= 
20 be acceptable. Sie aye. co. Javon. a polica=acr 


Meoesunemore zhan once, The syste 


m 
Gompertanl= Ciasges, Teqardi2ess of when €£hs 


or the job mix. (Stee 1- Siiceca nas spec: fied a’ turz= 
Peourda- ¥@=, =his standard need not apply.) 

Pueoee 2st eG =“ Thas standard is satisfied by deriving 
emacces £ 56M), actual costs. ion Dre Vd as. ClaheLees= ve 
(eee foes Mee Pei GIy Of uses and decision making. 
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Aeeusele y= The system must Seeiw2rely  conpuce 


custcmer charges. 


Understandable - This is the most important standard. 


Phew cis: che> should b2 abl2=2 to deztermine how «the 


@neeges Ber hiseyeo were computed. This also means 
miomrnem chalgamg policy must be simplef@eand not 
require an in-deoth knowledga of computer cperations. 
Pie te ChalgGlinqugpow@acy is Gesigned to essist the user 


Mime ri ngesQiGu=sconomac decisions, 2h Orice struc- 


EWGSs must De useebte for budgeting and usacg& projsc- 
n 


tions. The importance of this standard is 2videnced 
DVO) s G=scOvel y eha: Only E£Our percent of ths 
users/managérs h2 interviewed understood ThELT 


charges well enough to take 2ffsctive control acticns 
fRef. 33). 


Promote Hffticient Use of Resources - The systen 
should encourage customers <0 use Zhe compucer 
systems <efificientily. For 2Xampl3, it can disccurage 
=he use cf emulation programs or the mounting and 


Se eNeure= 6g Of privats volumes. 
Migs oma oucctds Ssoumecs Srould be able to track 
Sen ceuiaiive "Ghar ge <O 12S Propet customer and 
ensure fair and equitabis charges. 


Cost Recoverv - The system should tecover the c 
sh 


Gpereting c<he computer center. That 


should be so designed tnat costs are recoverad only 
Pee mccenadt WselrS OL Zescurces. This is parzicu- 
Mmiwveen ees rane When =~h=_ object 2s <0 =un the ADP 
budget wit a zero balance, ore 5 CO recover all 


Se>ctoeoul= MO nore. 
Penceollaple Nees sumerceg=s “should be made on 
QD eo VGrr 6 Not cnly nust 


ve Gon eco -oVve> the resource 
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Lmccotiiiuy sOms Charges = COnscancty stlueGeuating prices 
(cra cOue scum cnc Uss= iz7om Making ssound econemic 
decisions. However, tae system must be permitted to 
change over time. As a rule, changes short of a 
major rata adjustment should be as a result of use 
rather than changes in the chargeback system. 

11. Ease 2£ Resource? Measure extraction - Resource 
measures for charging should be sasily obtainable 
from che computer 

12. Adequacy of Billing Resources - A large enough ser o- 
billing resources should be chosen =o make the system 
realistic, while not choosing so large a set that the 
charging systém pDecomes unmanageable. 

13. Flexibility - Th2 system must cheng as needed to 
eadaptecoumme Needs “Of the organizacion. Chargeback 
is, after all, a2 tool utilized by management not an 
endw2nirtsceif. 

me, Allowance for Css=® Estimating - The system should 
allow the user to forecast costs with a high degree 
ge seent id =nce. Piste essonelai BCE £o= Dbudgezing 
and in evaluating orovosed new applications. 

N. CHARGEBACK SYSTEM ADVANTAGES/S DISADVANTAGES 
1. Advantagss 

Piewd=sG2 LON CGhewhitch chargeback technique tc employ 
Mec = Least De Dartzially based on the perceived roleief. De 
[Memeee Organization and «he «con<riwbuwvroencan 2itective and 
etficien= chargeback tschnigue will have as ovart of the 
Peganizational On trol system designed by cenzea! 
management To this end, 2 chazzeback system is normally 
Sem@otdereéd t> haves significant advantages in festering 
€lficient management of the computers resource as well as 
meewmea2>¢ fOr Significan= improvements in cost control and 

ser ce alliccation. 
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In the area of improving the management of the DP 
PerOrt, Ohne 9£ the basic reasons for implementing 2 chazrge- 
back system is simply to conform to good, business_practice. 
Among other benefits, <=his helps Jorn Legla te mor areO the 
company and can enhance the status of the DP department by 


dis sipating the image oe ee eee Cote esa gk hol rr. 
a 





which hard earned corporate profits were consumed. In addi- 


j-te 


tion, since the computer is paying its own way, increases 


budget to eénlarge the systems capacity are much sasier tc 
Hs=ity On an economic basis. Thus, chargeback becomes an 
economic information link between users and the data 
Beecess ng facilities, which should nslp in reducing comnu- 


femeao20r aifficulties and thereby promote cost control and 
the effective use of resources 
ino addair so 


fl 
method of crésolving the problem of what raczs¢ 


3 


ae an aeani Syste 
Peeecaei PUECGreSss user's should try for, i.¢., 2 


c 
Change and advancements proceed at a Fats the u 
meee support. An important aspect sf chis a 
iz can become a useful mathod t9 escape ° 
labyrinth. 

PaIwetemmoOsie | LIlPOr cantly, in Oriter sowmensure thar 
expected benefits will be reali 

S 


a m 
managemen*+ involvement in svstems dévelopment and 


make 
implementaticn more Likely. Such invoivement will enhance 
Meee akelihood of success. A Chargeback system thus becomes 
avaluaole aid tc management in theic planning and supervi- 
a 
Bee yc or 
merece ae 

The chargeback system also provides the poténtial 
For numerous organizational improvements Dy allowing for the 


Meee CCOUNtTING Function of cos<= Cacovery and cost control. 


Re 


Mm—mesO allows fOr he 2ccurats staztemen* of zhe total costs 
C= user derartments to the Pc 


S v 
mmeece=- ng CcOs<=s, the da z2 processing 


Set 





PeomwOM2cmeyuStiticeticn of its rasources and provides 


sv 


method and criteria by which to evaluate data precessing 
management 

A chargeback system also helps to ensure that ODP 
functions in a cost-effective manner, especially if users 
are permitted to usé€ an outside sérvice bureau. a1 this 


omeate me Fee Pare ee tel hn pe ee te oe 


situation there is an incentive for management +0 minin: ize 





cost and maximize the quality “ome servics. It also permits 
the user to have some control over both =he cost and the 
deeu=y cf the deta —reocessing=servica provided. 

a DieecicCmesrod C-” recource alloca<ion, a chargeback 
System can be expected to provide a number of substantive 
advantages. Peeeorecvedes a check “and balance System Wit 
meee h <O GUuerd against providing unneccessary or unjustified 
services by harnessing user economic decision making and 


shereky regulating the d2mand f0r scarce comout|er resourcss. 


By encouraging user departments <9 assess realistically 
Bear use of the computer fEacility, eee neck. #5. provided on 
Beemeeccst Of the ccmpucer instailation which can e2sily 
Peeeeed Upwards if tne costs remain unappoert+ioned. The, sae 
“he margin, users Willd reques<e services only when . =hey 
believe —- LDce opis Seimtegacatere= than wrhe.cosits changed 
against thei bindge=<. if — hey COnpleenee Ineseon 1S ec rea ed 
as an overhead item, the incentiv 


m E S) 3270 2aerscasc]e computer 
eege 21moSe withouc limit. Users at=smpt +o substitute 
Beezee good" computer resources for other resources for which 


they must pay. 


A chargeback system can also be expected <«c 
Seeourags pecple to judiciously use certain resourcss (¢.g., 
byeeolacing a high price on Bites ge spe Vebeus 22ight. skiss 
Peocessi:ng) and result in better resource utilizaticn by 
Meovegsng ean incentive tor ussez=s <t9 use off-peak hours. 
Meee ens use of flexible pricing ‘this can assist in 
Betan cin the processing workload between oeak and slack 


Eetiods. 
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Maise ike 2£he pricwn Sesicctmomuc madeciats,  =he 
chargeback system wili do a good JOD. we Ee 


allocaticn-- deciding who gets what and when. 


2. Disadvantages 


As with all decisions, the implementation of 2 
chargeback scheme does have some serious petential disadvan- 
tages. Cost rscovery, as previously mentioned, Scout 
discourage computer use and users could become less likely 


Moesxpserimens: ard innovate,. thus reducing tne chances of 


Sedge stzcant gains. BYyeOlacang ene responsibilsty fer 
assessing the value of projects on the user, 4 very paro- 
Semeel and chor= term view of the benefits to be gained fron 
a project could be taken. Rte sesibivte Can be qa tendency <=c 
Scagdna~ion, missed orportunities, and hampersd progress 4s a 


result of excessive preoccupation with costs. 


Further, oprfonents of cnarjing schemes argue thar a 
good responsibility accounting system may serve *o acccn- 


Peach the Same objeczives as a system of internal yoricing a+ 
GeeeOWw2c COS*. Peo veal SO ta Gbo2senae Jednansstering <=hs 
Mgeegeback System is costly and brings no extra raal inc 
ee he 


tg 
Feizly especially when c<=h2 same curcpuzc is used by mul+ix 


a 


S om 
enazdemony suhac ft Gis hazd =6 alleccate charges 
BL 
Ss 


Mens; that the system favors wealthier crganizations, 


ct 


Sema WODcThy-but-coor projects may not get e2quitable «trea 

Mette 2d ~hat wUS¢rTS can be given accurate cos: data on a 

Continuing basis, even if a chargaback svsteam is noz used, 
es 


lis ee itiis + the advantag Obes Cen Wome en c. 
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III. ECONOMIC CONSIDERATIONS 


A. PRICING AND THE ALLOCATION OF COMPUTER RESOURCES 


The allocation cf computing services i 
Peooblem of allocating a scarce  réso 
pricing mechanism must also serv2 3 
The problem is how ‘to flexibly aaj 
effectively allocate the scarce res 


the budgetary impact of price fluctu 


When demand for computer services exceeds the 
supply either the user is unaodle <tc obtain a 
computer time he desires or he is unable to cbtain these 
resources when he would lika them. With the advent of thir 
g2neraticrnr computers a variety of ways =o handle the alloca- 
tion problem were suggested. ire ene tere 1960"%s, Schmidt 


examined she preblems caused by average costing procedures 


and recommended a system of fl2xiole BoeGlrg and -Servece 
Ree se-- 2s [ Ref. 34]. Sutherland went one step further and 


Meopessd a bidding system for computez time [Ref. 35]. 
[irese tWO proposals @re interesting fo analysis purpeses 
Mmecall the test of Simolicity 2nd do not allow for user 
meagetaety planniag. LOWUmnehweCaiw thos @rssourcs allocazion 
problem be resolved? 

moe 2lliccaczon problem muSt D2 appreachsd with the 
Qnderstanding that some type of allocation scheme always 
exists. It may be called by any name bu= she demand for 
Beeseetlipcegiire an 2llocation scheme. There 


| 
WOmmctemmeno tg as “no allocation". As Nielsen 


— a) a oh oe ee em em oe 


, eee Outi oom meres chaz NiF funding . limita ticns ellow 
Bee, P2ice changes only once a year and aliows a three year 
Memmod Of CCSt tecovery balanca as the corpus is reimbursed. 





mec e CUt, 2 resource alloeation is not done explicitly i* 
Merl be dene implicitly. In most cases the daesfauit 
Mechanism is a first-come-first-served (FCFS) systen. Phas 
Mem particularily true when there is no Meee ns ng. of 
computing, when everyone can submit as many jobs as 
eequcntly as née wishes. Of Mpcoucse, delays sn Tturnea ound 


act as an implicit rationing mechanism; as delays become 


iongesr and lenger demand gradually becomes choked off. 


This type of allocation method is only appropriat? when 


Peeleycbs ate of squal importance. Sspee <enlS 2S Gerzeiy che 
Sm euation, resource allocation is accomplished via some 
meeps ng Of aAdMinistrative regulation such as not ailowing 


foes longer than "x" number of minutes during the rime 
ma j 
u 


meere in ortrdes to improve turnaround. The ° 
esac loca 


m 
encountered with administrative ragulation reso 
mach is that these regulations, exemptions, and ovcher steps 
memecemper tha e2ffects of FCFS system are often 


m ° 
datermined cry the individual leasz qualified to nake then, 
m Cc 


ge, cms CC@puter Ofemator, computer center manager, et 
exert. 36]. 

mncOzcticalily, ae) DaiGwaelc MLO be. DLaG=n gd. Struc cur? 
emmyec. tO hs instantaenocus supply and demand ferces could 
be creccmmended, via a bidding system for example. However, 
mena Ssysten could resul* in sharp pric rluctuatiors as 
SUPD om 
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Memeo cO Se. DuUdCdets. If dractice, ths price structure nust 
then be relatively stable over time and ¢mphasis must be 
feeeee aa Of Pricing over the long run. Pierced: cer = es Oo 
Beemer COS. and fTevenue in the short run, che use cof charging 
Mey Dackfirs. When anew system 185 installed there is 
Semen ct Lyoubstantlal sexcess capacicy. MO ESCCVELr Coets 
with low utilization ip so Ure covomecally high charges on 


2) 





the averadé. Maus wsers will b= discouraged ratae= thar 
encouraged to use the svstem. Drews euaewon 2S jus = the 
mevers= in the latter part of the syst2n's life. Demard has 
meen ouil= wp, <0 utilization is high. This implies a low 
Peace (+o avoid a profit if the goal is to break even). 

However, the bargain rates attract further demand tec the 
already overloaded systen. ii Us= Of LOng=-Fun GoSts as a 
basis for setting avérage rate levels will mitigats ‘this 


fyee cl Eroblen [Ref. 37 ]. 


Of ccurse, Puen leVolwOw es Sa=ci ng could be adjusted <9 
achieve a variety of management objectives. fe ene sqoecl 2s 
mo Ccve- ccsts then the average pric2 ratec Siz tO 


equal the lcng run capital and operating cos<s. 
Peon Of demand for the scarce computer resources is d 

mame) po.ces can be raised to achieve this goal. The pricin 
structure can also be used to eliminate enforced computer 
id1ls time due to an insufficiency sof user funds by lowering 
the price levsl. It can assist in maximizing zhe value of 


she computer services provided by adjusting vorices downward 


for underutilized systems thus achieving a better overall 
System balance. Senet e Ds OVides: Toedback about which 
service is most us¢ful to the user and thus enables a nore 
educated decision aS td whic 


h type and mix of hardware and 
MeeeoWer=s cO supicy. This lat*«ar fastor would be nost useful 


sidered. 


when expansion of the system is co 
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BeeeeeRLECING COMPUTER USAGE - AN ECONOMIC PERSPECTIVE 


[ieen= Process Of detSrtmining Which chargeback approach 


memmilse ~nere are a number of economic factors which must be 


considered. a B2lsS POescn assumed that *here 
eee, lncrsasing ZiSIoe OMm—oscal=s 2 producing  cOonputer 
Beaevices, which stems from the behavior of the three main 


4 
© 
(2s 


Sndepenien= variables cf the p u 


Q 


= ole =1nG= On Cf COMPU Tse 





Services: herdware, software, and manpower. Various studies 

fe ty (Sherpe, 1969 [Ref. 38], Schwan, 1256 “(Ref. 39], 

Streeter, 1972/73 (Ref. 40, G41} ) that mainframe manurac- 
s 


S®= up prices that behave according to Grosch's Law, 
Beach Staves that equipment performance is a quadratic func 
Beem crf ats cost and thus refleczs incrsasing returns to 
Peete. Further, increasing returns to scale are realized by 
users of a large systen from the us? of software systems 
Gontaining compilers, advanced operating systems, and the 


1: k=.3 


Bence Che Varyadles afEScrtiang =he production cf computer 
Bervices az subject to increasing returns to scale, the 
eee. function derived from the preduct:i nection will show 


eon 2u 
Pies ©Or apy given producsionwicvel che rats of growthwof 
Q 


Peres jower than the rate of g=owza of output. Such a 
schematic cost curve is exhibiced in Tene bella e- bt Thee ovat 
Bese cu=Vve (TC) is typical of the cass of increasing return 

to scale and negatively sicping av2rage cost (AC) ana 
faeginal cost (MC) GWmves a== desived f5o0m iz. [2 Cos 
Curves 2r2 characterized Dy marginal costs being lcwer «han 
Bye=sag2 costs for any Pins Outpuz level 


e 
[Eidos ww oeeNn argued shat classical wmiczo2conomic *heory 
5 = -aac@ ie .2o° ah Opis tet 


a 
OSmputer> services, where an 
g 


m Ss 
ane One that allocates the limited resources in a way hax 
maxinizes Dead Pay tome hs organi zstLon. ies SPtLmei Grace 
See Minat2on 1S céscrabed in Fig. 3.2. Hao) =e OlrgarszZa- 
Memes DOINt S= View, <=zh optimal quantity or services and 
B@eman Ssthal price will be Q* and P* respectively. Tees 


Sincrsasing returns to scais means chat if the inputs 
Peemocubied, outrus is mers than doubled. 
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Figure 3.1 Gos. Of CoOmpuci1g Services. 
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Sept SiOn -He wOrGahizatcion cannot be increased by 4 
Gert ersnrt allocation. Poracimeve “Cp i MalmeattoGatiton, price 
has tc be identical for all users in the organization for a 
specific service. Tf acé¢rtain user faces a price higner 
than for the other users, the marginal revenue of sérviceés 
will be higher than for the other users. In such @ case as 
new aliccation of computer services and the allocation of a 
Waeger quantit of services to the us3r paying the higher 
SeicS will increase total output of computer services in the 


Srg-fizaticn [{ Ref. 42). 
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Figure 3.2 Price Determination of Computer Services. 
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mien Pea hoOms cS Oo WE. Sharpe daveloped 


ith 
iO 
{@) 
(3 
to 
ic 
i 
iT) 
tly 
ji 
= 


O 
mies Same peSiticn arguing that tas computer center should 
O 


be established aS 2 coSt center rather than as a pr 


center. Semezveanreremenis  PEleing Compl ces Usage eaxzticie 
eegued that, using classical microeconomic theory, 4 cost 
reflective accounting system does maximize =he benefit 
produced Demme onpilees dollar and that Lf a computer 
center cperates to make a profit or seli computer services 
bewoWwecos<, fomces have Deen created that encourage subop- 
Pawn “cond. ~ions. TINS che price Ssseabliashed for compute: 


Remereaces MUSt be a reflecc: 
G 


Beotit. (An obvious soe £5 thes a 
major design objective in déveloping a chargeback algorithna 
memeo eStabiish prices that reflect, as closely as pessible, 
mma. COCStS tO the organization; contingent upon centre] 
syst¢m d¢sign). 

tem Ped. Be SatiemeO = eecoss: (2C) Ciutve represents the 
ese -O “he computer center of providin Gaveceey LO, a 
Beecl. tic quantity of computer work (Q). Rie seca!) 2s vSnuc 


Ww 
Pee GULV]e fcepresents <=hs valu2 <9 the organization of the 
Mee With TR increasing preportionally with salss. EzsS 


Beeaeogn=eline shape through the ¢crigin shows that price is 
O 


Semsetan: at all levels cf output. The slope of tne TR curve 
is the marginal revenue. ices, COV stant end, “equal =o <hs 
Meevalling marke@ price, since all tunics are sold at the 
Same prics. Gime eOuGdan 227 3meCn MaxXsM2ZES ZetsS profi~ at “*h: 
Ooutout O*, where the distance petween the TR and TC curves 
Bs ehe greatest. WEONem Os Neaduienm Lovers. Of OUT pPUS. tOcal 
meeoat 1S not maximized. Wa eeOcwome' tees Of Fig. S03 
represents the marginal cost and reven Nav eS Sena. GOz>eS- 
e 


Venu 
Sueeoe cine TC and TR cusves directly ai 
curves represent the cost and rev 
Seapacity. The optimum operating p 
m 


Where the marginal revenis of an additional unit of work is 
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(D 


Sail sO <n Marginal cost, which is shown at Q* units. 


oa 
e 

=> 

= 


W) 


L 

Meal Pprortics tO the firm 1s equal to TRI-TC1 dcliars. Th 
Remwen orOnec MaxtMilzetion poinz; producing any cther guan- 
meey Of Work will result in decreased profits. 

The discussion above of microeconomic theery and its 
meplacabilizty to computer center operations i n 
but must be keot in perspective and sufrters fro 
tations due to the special market ch 
SBemoauter CSsrter. Pirst, there may be 
tional objectives that central management 

m Ss 


n 
Mecant enough toc A no eno SS 


it 


O 
G.g., ~hey may wish 
“o perform ¢fficiertly a 
business barometer as ie 0 
Meeend, “€Stabliishing the internal <r 
q@2frfters from the concept o S on 
cc businessman. The economist believes that price should 
Pee-ed ccst by only what is required to 
Baece CL return on invested capital. Of<en, he views a fai 
Sn (Of COS=. The businessman on 


GOsu as uwonly Che “O27 eche =2actors 


m 
Gamand WemeO the -E€CnSUMe> MUST be cersidered. Third, 
mien -ecm cost can be used in different senses such as fixed, 
Meacabie, Cr semi-variable and this carn complicate ths 
process of analysis to a considerable degree. 

Sitesemare sealsQO I?m. catsons buil®= 2utco “the model <zhax 
mus= be considered. First, os CVven erou=pu.. Wider 


incr<easing returns to scale Ht 
Memecne intersection of «he marginal vaiue (MR) an 
Mazcginal cost (MC) curves s h Dp 
MOc Lecover its total costs a 
SmemQuanzity 91 are determined at che 


Micmac this price the computer center wi 


rae 
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fae ©1701 and will not recover its costs. Thus, when che 
Bpeoeauct*on function is characterized by increasing returns 
to scale, price determination based on marginal costs dess 
not result in recovery of total costs of computer services 
by their users, which may be a reguizred factor of economic 


ert? Cciency. 
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Figure 3.4 Price Determination: Under Incr Rtns to Scale. 


fedet=> ace Other model limizcations which must be consid- 
Seea such as acn~homcgeneity amon users and the problem of 
estimating the demard schedules Ceugene BSzngGls Users. 
Mewececthaless, analysis cf the problen from a classic microe- 
Beg@oem-c perspective dces previds valuable insigh= into the 
problem and helps maintain verspective C22 Segara yo 
Seeeecticn cf a chargeback aporcach. Oo =xanpie, she 
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Beverage Cesc Chargeback algorithm approach does not fulfill 
Simencondit.on chat the price of a unit of SeErvice must .¢qua 
Mae Marginal sost of its production and the flexibl? pricing 
MepeOecn will not guarartee recovery of total costs of the 
computer center since prices are determined by demand. 


Further, equaveey of prices and@™margigal coststazs 2 


O 
necessarily obtained and users are not able to pre-<¢evaluate 
cos<~sS versus benefits of acquiting computer services 


as = 


4 


Sane Secures “price Of ESaczion ime but not beth. 
Finally, anc perhaps most importantly, the economist assumes 
people and organizations opsrat2 rationally and that deci- 
sion making by organizations is ‘from a purely rational 
Perspective. This is cbviously net always the case. 

Guveln <8 Ne =Uure of Classical microeconomic theory, what 
does it suggest +o the oe ase Dae a cnaraqge- 


system implementation or reviewing <~n2 adequacy cf az 
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K 
Beeocen= Cchargebeck system? Sobczak and Borovicts eo al., 


- 


X 
their respective papers draw some pertinent cenclusicns. A 


. 


few cf these will be discussed since z=hey lend themselves 


5 


VELY Naturally to the study of cgeback systems inplimen- 


( 


SaecOn ~echniques 
Pol St, with a large a 

Beeoeunting algorithm must ali 
syst¢m resources ( CPU, process 
Meee azed =O be cos* reflective. ACeCecUneime sor “an slap 

mime DaSic, Simuleted stand alone alapsed time, or simply o 
mien DeaSis ct CPU usage dces not prsperly ac 
urc> usage. Sllea sS]ChEltaques “are decidediy 
Ec O 2 alias eye 
ples when actions that reduce run ctime in a staénd alone 
em decreased central processor usage 


ma actually Memeenocs Cosel y kf 4 multiprogramming 





Eocene, Meany acceCunt=ng =OWcines charge ampzsopsziy for 
Beograms that use a large amount of a single reso 


® —_ = 
- 


We 
meenot absolucely cotzect to say a job should be chargsd in 
O 


provortion to systems resources uséd, since high usege of a 
singlé resource can inhibit the use of the other systems 
tesources. For exampie, if a job uses mest of the processcer 


iS 
S-oOrage that is available, central processor usage and ct 
resource usage can usually be expected to bs lower <* 
average for the duration of the job, resulting in decreased 
revenue. some Hire Og=onm ng ACCOUL La ng algorithms 
Megiect this fact altogether. In others, there seem 
Sema t ci stude «hac a user should bea penalized for such use, 
n 


over and above the loss of revenue incurred, an 


fu 
~ 


sonable surcharge is invoked. RSet eu Seer 


oO 
ct 
or 
(f 
cron ©) 
ct 
iD 
| 
ct 
i 
fy 
Me 


job two ozrthree tines above cost is fn 
emerging @ jcb <wo oz three times below cost. 
Mica , somplicatead algorithms devsicped tc rf 
Beeoun: i<toOr such usage rander it doubtrul that «he user 
Sonny elem ene al gGosicnm Complexity. 
NIC sWezspeGeave, wie process) Of 


no 
Gectaeengeealoqorarhm =O d=securage the uss of 
G 


expersiv ing an untsasonable suzcharae on 
mtese LSsou=ces is nct optimal. Mis n= So Substanz vck 20n 
Memmcna=ging any mors <=han actual cos* Since if the resource 
femeecSt’On 2S, in fact, 2XDEnSivs, a COSt SensSitive 4ige- 
Meeam will retlect this. 

re 


Ss 

harging penalty ph 

foe kerk esl Loca cion 
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Warm, aS Ere 


a 
SumeG@ida- Jing £55 computer services shcudd at least be reced- 
nized. pee WeVeNebawomeet = PronCiple that <he price cf a uni- 
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IV. NIF FUNDING 


The decision that NARDACs would be NIF funded activities 
Simultacnoulsy mandates the implemernzation of a chargeback 
System and limits the chargeback <schnigue selection possi- 
bilities THUS, a thoreugh unde=standing cf the NIF 
meecess, tne soncept cf working capital funds, the NIF ccost 
meeOunting system, and =ate stabilization policy is neces- 
Sary to properly select the optimal chargeback zechniqus. 

The Navy Industrial Fund (NIF) Was ¢st 
Congress as a means of helping certain Navy a 
Memescect mors ¢fficiently and in 4 business-like 
jeeeang them from many of the worties arising from the tot 
Gep=nad=ice cn the cycle of annual appropriations 
meeeorpriaticn has an indefinite i:zfe from 
Sommerclal/inius“<rial activiciés can be given 


Bape cel tO Operate ona revolving <und basis similar to 
n 


ct 
mM 
SS 


private [pr vss. Pac Tec meevolva5g sand’ /omeans thax 


iD 


ie 


a 


Q 


working lied NIP corpus) is used co finance oper- 


AG, 
ct 
jv 
ot 

ae, 
QO 


a 
meeoms -LCm the cime that specific work is begun to the «ime 
c 


that paymen= is received trom the customer [Ref. 43]. 
Mmemoacl.G COnGSpt, 2 revolving fund commences operations 
meee cn initial funding py the Congress. UMenesSuenes «fia 
Mae 386Charter from the ASsSiStant Secretary of Defense 
fieonmptrcilies aelows =h= Navy =O capicalize anc Einance the 
fmoeec =i: VityY 2S a S2peratse operating entity. TMiySs- aC rl Vacy 
fete cunc=2¢rs in a Similar Zashicon *0 a commercial corpora- 


Ti0Nn, possessing its own assets, Ili mec, \.and equaey. 


5 
The equity (in a balance sheet senss) of the NIF activity is 
h 


Ih 


Gelied =he “corpus and represents the working capital o 


amon accti.Vity. 
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MoweemiGe=coeaved enelnataal funding, the Industrial rund 
d= 


it 
om 
ae 
(p 
O 
iy 


Mectivity wowld «hen GS FOr work 2ron Navy cCutomecs, 


ra 
ct 
tots 
fy 
oO 
j— 
+ 
fv 
i4 
W) 


perform «the work w: from the weezsous of the 


revolving fund, bill the customers for the work, and recsive 
Ei 


reimbursements from the customers (from their appropriated 
money). The reimbursement would ctheorestically put the 
@eepus of the revolving fund back where it started. Since 


Belangs are generally based upon "stabilized" rates, he 


Es 
(0 


mmc e yoc tes tand tc collect cash from their customers at 
W 


mueectirgh ly veriant rate than the previous outflow. Hence in 
a a 


the short «erm, NIF activities can be seen =o either nake a 
Beclit Or 2xperience a loss. 

At zimes the NIF revolving fund is auqdn 
Mmeeeux Cf cash from appropriations. In «he event that a 
Significant expansion of NIF business were env 
might b= necessary to increase the corpus of the NI 
PG a GizTect apEeEropriation. On &€ nore or Less ann 


Sones 2njected into*wthe NIF in order to mitiga 


ct 
(D 
my ct p 
ty 
(pp 


Bon, “Stabilized" rate changes brough+ about by péy S 
Peel sscelating costs which arte rtécognized in supplemen= 
appropriaticns [ Ref. 44}. Figues Galt us --ates n 
@yere of ofreraticns. 


There are several important advante 
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Seivley, bSGus 5 ag th 
and accurately estimate the costs. Z a 
SBemseczousness ard eliminaztes the concept of free su 
emgmce= vices. Thas also enables <=h2 customer to p 
Peemer and more cealistic apprcepriation budget reque 
Bemgrsss tO pay fcr the work. Second, mmusic COsS= <ec 
azes costs tO a Specitic job and makes it p 
eeecescaotisch 4a "total" cost ».6€5 unit for products and 


services. Deco assenr tel sO MAaXLMUM Control of CoOS<=s, 
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evel oprnd Sctcandacd pricing, and projecting acc 


u 
budgets. Because of cost visiblity, the buyer is a 
O 


Meee csc, which should result in lower unlt cests Dec uC= 
m2 On. Further, since the customer pays for the réequesczed 
services, customers tend to linit their request to that 
which is actually needed. Wiss a, the revolving fund 
Peevides additional flexibility by being free of the 


congressicnal approvriation cycle and, therefore, provides 
for responsible and efficient local managemenc. ROUn =, 
Mmypaeca+icn of compazabi2 facilicies is zreduced through 
@eisolidaticn of Similac activiczties ia<6 the NIF 
Beganization. [ Ref. 45]. 

Department of Defense Directive 7410.4, 
everthing Industrial Fund Operations, lists the 
Objectives of Industrial Funds 

1. Provide a more efrective rneans [cor controlling the 
eats 9: goods and Servicss.... 


Wma aea 2 2onaWrsccgniz> contractual relaztionships.... 
? 


Bes Devide...Einancial Alen O TD dey and Ble xaupc lay, 
equired to precure and uS2 manoecwer, materials and 
h 


Be =2scGucces szrtectively; 
BSS serv CUnGa.s. 

MecteoeCre "tas Ceritormanc> Mbudgs= corcept by facil:i- 
Meare HuUagGst eng and reporzing for the costs of end 
mG UCTS « .s4 

me 25 clear aS far as the Department oc 

@emeern]ed, industrial fund ac 

[eee sn ent 25 0 provide f£ 

M@eyeouch the use of she industrial fund 

Beemer eS those of the industrial fund ac 

A major limitaticn imposed on the computer center when 
selecting a chargeback approach is that wit 

memence =i goal is £9 break even, i.2., NIF activiti¢cs a 


mame a ROCNPEOLit basis. Costs ars billed out to customers 
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Boies =e COStS, SCs inditect costs), and in Cor} 


ad 


provides for total reimbursement of costs incurred. pais 
means the NIF activity should charge the customer che same 
Beeece) as it costs the NIF activity tec do the work. The NI? 
fund then "revolves" in that paymenz received from the 


customers replenishes the working capital fund which is 
continually used to finance operations until payments are 
received. The attempt to break -e2ven requires rigorous 
memeerec! Of costs, tEecause if NIF has cost overruns, i 
Meedrs icsses which is considerably different then just 


fee rg a lJitcie less vorofic, as in the case of privat¢ 


Beadastry . This breakeven requirement, COlcemCcoMeso., and 
Meoe allocation is no mean task f92 any organization and i 
Bemrentitally more difficult for Go0pUces Cotwe> because Of 
the nature of computer Operations ina mulciprogranmin 
[aerSenMent and the concomitant crooblem of cost vrojéction. 
Finally, #ven though NIF operations for e¢ach activity 
pmewecuage+=aq On a "break even" basis, in reality there are 
annual Moat SeO=  HOSSeS whech Genporarily increase or 


9 
< 

Meemease ~he capital of the fund. This is considered in she 
D a 


exe budget Soon Oy) hs .N 
meio csd =O bring the accumulated operating result back +o 
ZrO . AS a result of Devoartment of Deztense (DOD) rats 


Memmi Zzet? On ac*ions for NIF activitiss 


ay) 


( 
Bree2k Sven peint in operations now cccurs az the end of a 
= 


fmeee year cycle, rather thah at the end of each fiscal 
Meee. The thr=e year cycle providss for zero gain/loss on a 
cumulative casis [Ref. 46]. Pigeferperares established for 
[eee aC iVicies are Expected to remain in e2ffece for the 

Oyen" 


entire tiscal year, end may be changed only uvon appr 
a r 


Pepocesce any OL Detanss (Comptroller). 
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Ae. RATE STABILIZATICN AND NIF 


Mela omece ap Laigzataon had its +he= 1970's 


g S 
when the e€conomic situation became chara 
inflation and shortages in pe2tro a 

d 


g 
Poco Ome y 2a pid 
@therwaa.2biels. 
NIF activities were allowed <o a rotrates upward on 
a quarterly basis tckeep pace with inflation and cover 
Cc 


emer increasing costs. This was benefi in SOM = NL 


S a 
Pemevaties in that they could adjust their rates fcur times 
ey 9 


€@ year +o insure th peretsd on a "breakeven" basis. 
e 


Memwever, <chis waS not very beneficial to the custcemers who 
meumecc Obtain their funds in the rfrorm of appropriations ftom 
Congress. The end result was that appropriated funds were 
used up faster than ¢xpect2d and budgeted work was net being 


accomplished in me 
Meet. 47}. fais h 


yzar 2S programmed 
a n 
was ¢mbarrassing +o the customers who a 


ee readiness and 
i260 gO “back - ro 
Congress and request more money. 

moeeed With this situation and the knowlsdge «hax 
Mepg=aess wevld not approve any che 
Sysztem, DOD managers determined th 
would be tc have the NIF activities sta 
and absorb the cost increases or d 
BonDus. Ghes concept was célled 
fRef. 48]. 

mae Re-S¢ Stab 
mato? >, -.oc all DOD induscrial funded a Ss. 
Peeyersad DUTpcss of rate stabilization was to give custcners 
Seer activitiss firm ptices for goods an C 
to the fiscal year kudget ptocess, and to maintain those 
Meec- levels throughcut the year cfr budget execution. 

NAVCOMPT iesieaucc2on 7600.232 provided amplifying 


Guidance as follcws: 
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TiemedeveloriNigqueand establishing rates, each activity 
wet) adher> to the princi le 3 aligning mai eS = C 
ERCOWSTr Operating ccs ts. i er ve) Should devise 4 
feet sctent Humber of rates *o ensure that the trate 
System is a reasonable model of the actual cost- of 
perfcrming the various aoe ee rice EiSS Of WOEK OF SSEVICSsS 
covered by she rates. iiized rates submitted by «he 
activities will be Berea ad andes dys od by ome NG ta V2. Y 
Group Manager, tO provide the necessary Charges =O 
@eftset the total pr ae years gains. or losses qe y 
achieving zero profit and loss in. the Accumulate 

@wetating Results Account of tne Activity Group. Gains 
and losses will normally be fully offset during the year 
following their  cccurrtence Ste awit De meecoslocrod 
ime tOrmly in the rates of the Activity Sete Changed 
Bemditicns resulting from tha Bors c-wote n= Seen on 
Peeense review of the Activity Group manager's =1 
Budgets Sree tong. me ao emt lee. COs ais ees 
emeeng the budget feview cycle wall result in stabilize 

crates being again reviewe and aiditional changes maié 


ma]=n apprcpriats. ' 


This would allow customers subject to annual appropriations 
mempuaget £cr cost escalation and thereby aid in sloving che 
problicn. 
Therefore, primary reason for implementing stabilized 
S 


was to benefit the customer by 


t 


a 
meee s at NIF acti 
a 


at 
giving them the Daeliaty To plan cu 


a 
—- 


MSro projects based cn 


UV) 


O° 
known rates rather than estimates. S 
maemeadverse effects cf cost growths +9 
Besecal year. Annual accounts are preclude 
Management and Budget (OMB) from budget 
ee Ol Baey Can, however, budge: fc 
Meme GO Ex Cvide fort inflation, and thearen 
Bae-d Ccst Sscalation in their annual accou 
mae ey sactivity establishes fixed rates wh 
expressed as costs pér man-hou man-day, Una 


Memeo. Input, Of any other mannér which best suits the 


Meee = Of the effort. An activity aay have a single rats or 
aS Many Yates aS are warranted. iemacti Vey GrEolp 
commandér, Such as Commander Naval Sea Systems Command 
(COMNAVSEASYSCOM), approves the number and kinds of rates to 
be established based on each activity's organizational 
Sea aclurs, Seven yao workload, and ovher maraqement 


Gene dcva-~icre. 


a3 





Ine eVelOp2rg and establishing rates, each activicty 
pine = eS te =he principle 9£ aligning ca Cc 

feaang costs. An activity should devise a suffi 
of rates toensure that the rate system isa “re 
model of the actual cost of performing the various catego- 
ries of work or services covered by the rates. *abilized 


rates are submitted by the activities at the outset of the 


annual NIF Budget Cycle, which bpé¢qins approximately 15 
Hemens prior to budget execution. The rates are reviewed 


and adjusted py the activity group manager *o provides the 
Mecossary Changes to offset the t9tal prior year gains of 
losses, MLe=emy @endeveag Z2re profit ‘and loss in the 
Accumulated Operating Results Account of the activity group. 


Gains and losses will normally ba fully offse* during the 


fee tollewing their occurrence and will be reflected 
MmeeeOrm.y in ché rates of the acstivity group. Changed 


Meme ctions resulting from the Office of the Secretary of 


Defense (OSD) 2a Vow oe te Age aVicy  GQroOUD Ranagers* 
etagets, and chang m2= prog CeCe ing 


@Memetucs:cn cf tha OSD/OMB review. 
Races established 5 38 compliance Ween 
mse rvccicn 7/600. iaeeamdureliG-. to7o, sand =ertztled: "Rate 
it A 


255 
Seaotlizacicn Program for 
m 


RaWsersat ly eFunded Activities", 
meemeexpected *O© remain in effect f5r an entire fiscal year 
and are used <tc bill customers. Rees Chenges ducing 2 
fiscal yéar are rare and may be made only upon the apcroval 

h ic . 
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Mryveccance between Stabilized rats billings ard ac 
Ses -S become profits or losses to the NIF activity and az 
absorced by the corpus. Byetne Pte Me sas procs: Of I6Ss is 


realized, however, the next year's rates have already bsen 
O 


established. Consequently, 2c eens had yy sass Bor i OF 
Moss is net offset unt: whe estabiashmen= of the third 
years rates. This extends the NIF activity's operations 


from an annual to a cumulative triennial basis {Ref. 49}. 


Be RATE STABILIZATICN IMPLICATIONS 


Weaiee these Stabilized rates do allicw <he user +0 


Qu 


develop a meaningful budget and reduces administrative an 


j-4 


paperwork expensss, 1+ places a heavy burden on the NARDACS 


MemeecOLrvTectly price their ssxvice and properly anticipate 
demand as well as their operating environment. 2) Car 


Mndscmine the ability of «he NARDAC commander tc control the 
memearec:al position of is comman ny lame kang” poss. bis 


adjustments +o meet financial targe=s to manipulation of 


a) 


internel overhead functions. Fugues ee naeccurat>= midrang= 
— resis aes On, Ueeleicy *Pet=s, end pay raises nay 
peeeor place the NARDAC in an urtoward ‘fisc 
There are séveral other negative in 
Seeoliizazion and NIF chat must = anti 
Meeivity Commander. Consider, for sxampl2 that in erder for 
meee c 2) FY 1984 NIF rates to be consistent with the esti- 
mazes contained in *he 
meet traces proposed ty she NIF activities =e cS Mave los 2 
timeframe) have *o be nodified +9 incorporzts changés made 
Byemene ACtiVvity Grour managétrs, NAVGOM Pia dad DOD. This 
Mpeete is ei accomplished in the early sp 
hex= year. Somsequenciy, NIF FY 1984 stabilized rea 
Bempernnounced <-o NIF eel eeic OSs s SUS Lng the ~ pezicd of 


ApriisMay 1983. Since Navy customer budgets are priced from 


Ts 





Bee Pe-acom up" in the budget process, it is interesting co 


Mote that the NIF rates (for ths President's Budget fiscal 


year) are not available to NIF customers at the time of 
Meepata-icr of the President's Budgst. Rather they are 
actually availabie a year later, = Scene eOemene —CCnsScr ice 


meon Of the appcrtionment year column of the next year's 
President's Budget (the fiscal year 1984 cclumn of 
cal year 1985 President's Budget) [ Ref. 50]. ip Sissc., 
although the program stabilizes rates almost two years ahea 
Bameeme, it is actually happening about a year later thar 
would be necessary «+o accomplish its goals at the loca 
Bpet_Vit~y customer level. 
Mike Neb cate Scabllization implication centers ar-cund 


guesticn cf whether rates Should b2 naci 


have different stablilized rates for the same service ies 
eee On Curbently exists for each NIF activity within an 
Meeeevaty Group and rt9r common services availabl3 ‘fron 
Mame==2CuS grcups. It exists because of two basic reasons: 

fee Local NIF activ 
eesrs (wntch are teqional). 

Mere atosze 1c AGzayicty Groups have Herel enc. “kaccors 
et eno Ther Gancs eo scoup/rteaturn lesses or 
Praemics | <o a@hiev> the Zs=to accumulated cperating 
results objective (Ref. 51}. 

[Pome LS an implication of majez concern to a NARDAC 
Cemmanding Officér who because of inefficiencies Erem cobso- 
Ss 


lez¢ equipm we OL eXCeSs_ ve  utilijcy c 
Beompet- tive" NARDACs, Gan find aiwmsel 
meeeeeeen Cr Charging a faz hig Oo 
that a contemporary located eleswher2 whe is 
vora! a 


newer equipment and mere fa 
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Pcomapes MScesimMporcently iS <ehs not so subtle impac 


eeeeesdeeeseeOiliZactacn can have on the NIF activity finan- 
Saat Strucc ure. iiemescowCesot fatcestahbalszag.on 2s zha* 


Ss 
annual rates are set for the entize fiscal year. The 
Ma=2On of rate? stabilization and NIF bud 


u 
situation wher2in rates are s¢t one +0 two years in a 


vances 
Semeactual execution, and wherein the rates ultimately 
charged, Sepeecenes Mcdsfacaszons by sche NEF Accivizy Group 
Manager, VCOMEE, and OSD, vO these Submse.sd by the =endi- 
vidual NIF Oia. AS @ consegquanuce, individual NIF 
weeeeva- VY Commanders have lost che abilizty to directly deter- 


Miné or change stabilized rates once a flaw has been 

Pesseewed in exectttion. In point cf fact, NIF activitis 

told what 

Spies MOGL-fication of rates prior tS their execution. 
This 4h 


S 
SC2Os 5 oem DlOM In Bene CoOnStruc=#on asd subse- 


S 
meee nmemy ON =he par= ci tae NIF a 
mMemeeengdsr in control of the inflow 
command and consequently ca SCm@emrson ces: > Cons o. 
Meeetavely the valuc of profit or loss for a pazxticular 


Ss 
eeeoaq Sf their cash balancs. Since NIF activity commanders 


J 


Meme (2 part) ocen evaluated by their Superiors on «he 
Ss meeoto me ramadclal SOSL tion of their individual NIr 
fap Ulan ae nO) as 


st 
Steting a loss of the previously enjoyed NIF decen- 


precip 

Mealized au«onomy. jes 1S, Sate Stadll=Zatzion has imposed 
Bueeecagrss Of Centralized concrol over a portion cf their 
O@eeartOn which is emelcoyed in thaztr individual evaluation. 


& 
SsO0m @ performance measurement perspsctive, the basis for 


measurement must extend over a2 three year oeriod, since 
W n 


ee aCtavit ccemmander Liebe as 

Bgerses' Ort y2a=> “Cc offset the “orofits" of ancther, an 
vice-versa. Temrtaris Om such 2 lLong-cern performance 
m2aasurement vehicle 25 questionable, zspecially when 


yy 





@emode2ed 10 Light of ~he activity commander's relatively 
BMOES tour iength. 


This situation tends *9 send rtathar poor messages to the 
Ot mmo Bes pons sos i= y for 
4 


wD 
t- 
. 


move dtal NIF activities in fr 


7 


NIF financial operations. There are real questions as +0 
what acticns are expected relative cto runring at a4 loss or 
in a negative cash position. NIF activities have responded 
eee rently *© jegative profit o> cash positions, ¢itaer 


Picking 19 rate increases or speeding up billings =o obtain 
@meme-time increase to their cash balance. Obviously, unap- 
Beeweo Tate increases Or continuous rapid billings fcr small 
Smemmes Of CaSh are tinproductive in tae big pictzurs. 


7d =O OD0SCULC eG the =ruec 


ct 
(i) 
LJ 


neemalily, bate stabilization may 


Bece= Of Crerations cn a short =2ra Fos 2 Xe 


yp toy 
fu 
i 
{? 
" 
6 


m 
passed cn te the 


tt 
iv 
: 

O 
qt 


gncréeases in fuel and utility costs 
Pis2om]== due to stabilized rates, ~h2 customer has ro finan- 
fea. MCtli vation to ccnséerve energy. 


The essence Hone DED OvenmEewicuene a> | Stabilization as 
Ss 


O 

mje, the Navy is attempting t0 centrally contrel scme 
BemectS C2 the operation whila Pees =n a decentrali- 
Merete aancial structure. Me Nerds co wlachusve ec higher 
Memer= Of Control cver Liquidity, the Navy will have to 
eee r ~etur iQ] Cota 26d MEOO=Sareeens OSes th vast ot 
eve cOWeElds Jzscater cantralizaticn and perhaps ebardcn the 
Sie=ent financia Seeue =U Soe Ch 2S aCtiwe-y oriented. 


meee Cen =etalazation and chang in NIF accounting intro- 
duces 3 whele new Spectrum of management and ‘financial 
memeese! Implications which would be quite difficult fer che 
femy tO SOrt cut f Ref. 52]. 


Prom th> discuss#on abdov2 it <¢8¢emnms obvious that the 


Current control system has been hurt by rate stabilizaczion 
poe « Should bD¢ abandoned as a concept which has served its 


Vv 
purposs and should be done awav with in these more predic- 


ty 


meee cSsccnomic times. 
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C. NIF ACCOUNTING SYSTEM 


Both the NIF budgets and the sxecution reports are in 


the format of balance sheets, income statements, and 
Selected statistics. A simplified baiance sheet format ls 
ee en Ss Se se eg ee epee 
Asséxs Liabilitizs 
Cash Accounts Payaple 
Accounts Receivable Accrued Expenses 
MiecK-iN-Frogress Mavanec=S £=20n Cus=omezs 


Prepaid Expenses 
Egui-oment/Land 


Shoe. Seen 


— 
= 


Corpus 

Nee (Ceo 2 2 48 2 Zat Ton 

Equity Reserves 

Accumulat2d Operating Results 


a a i a ne i ep re ee ee is Oe a ale 


Besented in Figure 4.2. As can be sean, “he NIF carrias 
fee MOrS Or less ncrmal aSs2= accounts encountered in 2 
balance shear. HOwW¢vsr, dee eect Or me sCal Yoer 4961, 
meee T dg2t>eotad ali NEF 2ctivircies 20 capitalize into zh- 


Mee n= DOOk value of all land, sguipmen=, or ctner fixed 
assets. This capitalization set the stage for the inclusio: 
@eeecepreciation charges in FY 1982 sab 
Peemorizat> en Of NIP procuremen= cf fixed assets (c 
mae yY 1983). ErsO2ucO ©£Y 1983, NIF f£ 
p 


Semanesd ditectiy by srocuremen*t appro 


oo 





Beom=ene NEF for use without charge [Ref. 53]. PMeenewd 2) 2s 
Capitalization concept makes sens2 from an €conomic and 
Meccunting perspective, it complicates <h¢ development of 3 


chargeback algorithm and removes some of the built in advan- 


tage that NARDAC's had ovar other computer service faciii- 
ties. EWEChOr, +here could b2 a very real preblen 
meme celizing some cf the NARDAC's obsolet GUL DR=nusS ie: 


Seurdad 2xXaccerbate prices dLspeszci 2s 


b 
Memo AC*s for similar services: aea tt WEI? MiEorce nan 


agement 
so address the issue of whether or not seftwars and dacta- 
bkas¢S are capital assets. Carecarniy, ~f software and 
recovery or maintenance cf a databas2? is accomplished with 
Mee funds, then the database should be considered as an 
asS2t. ieee atoms] Case tnek fhe greater prcbiem of 
Welwetion and expscted lite cf the database must be deter- 
feemed “if this asset is to be properly depreciated and 


Mere tiagyor liabailit:<s of the NIF are guit= similer «xc 
those of a business; accounts vayabi2 and accrued expenses. 
The princiole accrued 2xpens2s in the NIF are for waaqgés 
cowed, isave due *0 employess, SOmOel= = Wlessl 1 ings som 
Seaerac-Ual ctelationships outsid2 the NIF). 

The Owner's equity section of the baiance sheet has four 
Main acccunts. RiemcoQan ls ACCOULE N= =.beSen=s, =A] curren. 
Seeeerc=] Of 2h Int iial capitalization of =he NIF. The net 
Seiichi 2a>2Ch accoun® iS the owner's equity offset for the 
Memeo Oc fixed assets which wer¢s capizaliized commencing i: 
meecal year 1982. ioe a2CCUMULaATSa Operating resulcs and 
equity reserves accounts are employed in 2 “"pro-forma" sense 
MemoeiVv¥= NIF cash inflows greater/lesser than costs. Th: 
@eaumuiessc operating rasults account is similar to th3 
meee nes SaiPinugs accouns in a business anc tecords the nec 
Peers OT Icss cf the NIF since its inception. As noted, 
Pemes | eS 4 NO-preezt Oo jective <=hus, NIF rates ‘for FY 
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1984, for 2xampieé, would be set equa 
SeseS Plus/Minus the required incr2as 
proiluce zéro accumulated operating resu 
budget year's pregram. 

Prior tc fiscal year 1982 the NIF operated under the 


assumption that if accumulated operating results were z2ro, 


the cash balance would be acceptable. S Sifsc. “24> Nip cid 
Meme have a cash objective incorporated int meS /hauSs. 
Memm=sncing with fiscai year 1982, COmne Oe] S Ween ais 


Mmigenag.ng policy change in fiscal y2ar 1983 <=c allow NIF to 


procur= its own fixed assets with NIF rescurces, a new 
NMeaquity meserves" was establish=a ~9 allow czhe WNIF <tc 
execute a cash objective in its rates. Budgeted increases 
Pemcecreases in this account in the President's Budget, like 
“he accumulated operating results account, can be used to 
drive budge* year rates which are greater or lasser than 
cosz=s and consequently increas2 or decrsase the cash accoun 


balances. 
fren ancoms Statemen=: (see Figure 4.3) employed in the 


Meereecanh be viewed as having three main sections; revenue, 


a 
| 
| 
fee DUS (S] MEL LE eRs) ee | 
| ison 
| : | 
| ee] COS-5 (22 72 -=-c35) 
| 
! Meise = ee cus = sd tor Cus“oners So yoe 
| 

| Siren ds 22 Al? 3) 
3 ; Z | 

| SeocamGooads Of Svce's Prsdusted = ts 6 { 
| 
_..... 2S | 
| Ne* QDszating Resulzs 17 | 
| 
La a a a a ce ng ee ap A oe oe 


on, 
Lae 
~—ah 









fee bessd on wwe D 

ia as = - -~ -= a7 ni. = —_ —_ ane *\ of ~ A aa aN . ne ae =_=— = - ~ 
pas on ~ = = he aw ee | So a & eo mae to ~~ am 1 - —+ts au: lh lhl man ot —_— =m -_ ~~ =e = = con , 
[fee APO PLOGL=SS GL acl i Ci eeie- "Ors comce Claas Pes e oan 


D. COSTS OF AN INDUSTRIAL FUND 


Gosts cend <0 be cater 


ime co OLfigin (perso 


fu 3 
t 
if 
iD 
Q 
ct 
= 


Mae2= aprlication ( 


the c n 

Pem-eRn-i erena, Meu Gos.s Se “Che Caviltic2  <cSeteiGencnst 
_—_ = ~~ —- a= os te ae Se om -_ od nia = = 
MermioOceGn gs Cety SSeilatec back to the NIF. Paka ye 


S Ss 
mene NIf chatgss =c DOD customers. Rewer cussed <atl1iss, 
Mies] COStS are now financed by th: NIF an 


d 
S@eeem=e>s through the cost mechanisn of depreciacion. 
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VOR Of ih eaees Vit ies 
mrctudes functions w =ly telated £0 the 
industrial process ins TOMErS. Pruner ORS, 
such as miliczary supp Son escent andes, nave 
been included in the nissi Vv 
fee conrts>Ol bux awe financed by the NIF activity's parent 
command (normaliy the Activity Group Commander) rather th 
MiewviF accivity's customers. Generally such costs would 

meet Duced “oOo general and GNiseserat= Ve Cvsrnead by iepu 


a 
consumed and then "zerosd out" by the application 
Tesources from the related p 


The accounting system =emploved by the NIF features 


+4 
ct 
iD 
| 


§ 4. 


@euple-snct-y bockkeering, Scene, S2Ccoun.c ng, 


Sisege=) Netmeeo= nd Coszs = +6 
Pee —G2e0 n=  anowaes euchorized en 
Suse Ones Orders, 

ReeeUerenc Ne ontrols - tO prove She accuracy and 
meee le7y O= transactions anc 2 
EMcde-aeay CORZECis = wh 
2 


meee and accunulétionr 
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When a4 customer order is received by a NIF activi: 


i-? 

cl 
hed 
= 


ron casstogned a un=gue job order (Of job orders), to which 


Peel WCDK is charged. Costs are accumulated and customer 
billings are made on the basis of these job ord2rs. cS 1s 


al 
Snown in Figure 4.4 ‘there are essentially three types of 
Sos-s. 

Bere=ce COStS (labot, labot eccelisration, material, 
Pimerrbuce.On COStsS, ¢tc.) are charged directly to the jeb 


order é@s work perfcrmed. PoueCdUGecon OVer head cosas 


yes 


meetonp, contract administration, 2itc.) 


se 
each jeb crder by use of a2 predetermined tate within th 
Vv Se 


Meese Center. General and Administrative overhead costs 
Mmermedgenert, comptroller, civilian personnel offics, s¢tc.) 
ace distributed *to a job order by the us? of a predetermined 
mace which is acetates! based on the budgeted output of the 


Sm@esre NIF activit (ent Coect Cant]ss) < 
verhead is applied to 2ach cost center as shown in 
megaute 4.5. PO POaue- On  OVerncad COStSes7(O> The cost 
¢ 25timate and totaled. 


center fer ths upcoming overiod ar 
x 


ees -=nen divided» by ¢h 


(D 


DUdGex oda rece= Jabos 


cS 
Meee ena. Will be incurzted within the cost center, gi 


Vieng 
Neate case [OL the. Cost center . General 


mie) Production cver 
A 


eee c=aled for all cost centers sci tne NIF activity. The 
SO7=al G and A overhead costs are divided by <ne torel number 
Memeoemages>d dizsct Labor ASurs available for all the produc- 
Baye COSt centers, giving the G and A overhead rate. zoe 
each cos* center, the predetermined overhead rata is the Eun 
emmeris CCS= CSnt=s=r production overhead rate and the G end A 


applied overhsad, which is compar2zd to the actual cverhead. 
The difference between the apolisd and =he actual overhead 
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Charged 
Direct Costs ------ Directly -------- 
lve eye 


Emo eaue = 200 Applied By 
Job Order 


CQSt, Reco ds 


Cverheaed ---------Dredstermin2zd---- 
Rates *0 Job 


Based on Inputs 


Applied By 


ae ES Le, ee a ES ee EP ae ee ee ES Le 


G end A Overhead --Predeterminedi----- 
Rete To Job 


hae ee SE ee ee ee es A eee, Se Se ee ei OI ee 


Based on Inputs 


a ee pepe —— 


| 
- 


Figure 4.4 NIF Job Order Cost Basis. 


2s accumulated as 2n overhead variance, and can be che 
Qmgemon LeSo slept] aAcCCOUR<aing 


Tiances ar2 considered when next 
v 


Meese CUnCz=icnal areas (like 2tnternal data ptocessing) actu- 
pemeeesc Ve Cthe> COSt Centers in the accomolishment of their 
tasks. Miemeoecg=s 20 COStS Of tnssSS SEEVicS centsrs ars 
(like overhead) empbecac=sa =G 2h= respective cost centers as 
Peeauction cverhsad ccsts. As the Gand A overhead arée, 
tne actual costs of thes® service cénzers are Likely +o pe 
Pumevadn-2nce with «these budgeted and distributed; GGxse— 
guantly, these service-center cost variances cén be viewed 
PemeteeeetDu=2NgG «8=£C the proftiz or loss cf the NIP activit; 
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Figure 4.5 Application of Overhead. 


meme narging; cost reimbursable, Deedecetlemed Ta —eS, «and 
meee ad price. All three of these approaches have as their 
Peerere= “ne idea ot recovering costs incurred in support of 
meus tTtOMer’s ordér. The ditfetences eétween the three are 


u 
emerson horizon for returninag/rescouping past orofit 
@na che degree cf motivation to the NIF a 


Begs 2S. 
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The cost rseimbursabl= approach essentially invecives 
Peed eeareta Girsce and ~zndizset costs in such “a mann¢t as 
Beeailow charging thes Beses tO 4 CUSTcOmer. Since the 


mowent of rate stabiii sO repeal a Senet 

most part limited to material con 

MemercectS issuc¢d in support of a particular 

Baader. While this approach nas fallen into &@ meas 

disuse, 2s a result of rat St2se ti zation, Be ts Set 
Vv 


widely used in«ernally by NIF activities to 


non- DOD 


_ 
= 


° 
a 
O E 

On individual jobs, and when providing certain werk for 
Ree tes (on Vsuch Cases bilFings wo d 
a: 


u 
Mmeeovery of che government's cost for military 


reticement, and assets used). 
The are mine olves 


for services rendered. In many cas2?S the predetermined rats 
a 


Mmemmud=s a factor which 2s irtendsd to re 


esed prorsits or losses €rom orévious pericds So as *o 
feemeween] NEF aectivity (95 activity group) to return *o zero 
Peemmulaced Cbsrating results at tne end cf the riscaL year 
(as budge*<ca). Peod@ave (Os cQSet==Naned Sates =n the» forn of 


Seep. lized raze 


S O ma 
Geeeoaches employed in charging NIF customers. 

Mesessd §o21Cce CuUStcCmer anvolves the agreement 
Memesen a NiF 2Ccivity and its custeomsr to persforn specific 
Sema tOl a specific fixed price. Tasse customer scrdiers 
normally evclve from either the cost reimbursable or pxredet- 
Sem ned rate approaches aS a consequence cr negotiation 
Meewesen ~he customer and the NIF activity. In the past, 


saemewoulad p-ovid=e the basis for firm o 
eeeen> CUStCMSr, Avaeoe OUCOS. Umer y eno, benerr2t From geod 
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Charges to customers via chs 
be viewed és having b¢en either ob 
outputs cf cthe process. Inputs would includs 5s 
as hours worked or material consumed while outputs would be 
#he prcducts or services produced. Generally sveaking, cost 
S are normally priced based on inputs, 


reimbursatle order 

fixed price orders are normally based upon outputs, and 
predetermined rates could be based upon sither the inputs or 
Sieputs of 2 process {Ref. 56]. 
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V. LMPLEMENTATION OF 


Ip 
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ee 
ee 
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A. IMPLICATIONS OF A CHARGEBACK SYSTEM 


The histery of chargeback systems, its relationship to 
TC 


Beemaderi ned Organizational control system, and severa = 
the mere important and controversial extensions such as cost 
meGevery VS DrOtTit center, pricing and the eliocation cf 
computer resources, Charging tor systsms and programming, 
etc., have been addressed. EMeadGdus2Ong <l= "OD J2CclVes, 
reasons, and standards pertinent to chargeback systems have 
been briefly reviewed along with its advantages and disad- 
eee ages. Finally, the concept of chargeback from a micrse- 
conemic framework was reviewed and a close look at the NIF 


miGang process was conducted. Mato. oor loCONMend in 3 
mee ageback methodology, 32 briz2t ul 
a 


mor2 subtle implications of 4ocn 


Best, PE a=JoD ACK Eso -<lMNOC cE crOduced at rer 
computer operations have been implemented, “the artitudes of 
Mmemuses and the previd2r of computer services may change 
Seward one another. The DP manager who was once a collegue 
MemicGest in the rol® of an External supplier with his own 
Binancia. +arge iS OWm Nas kKetenq se ravegy { Ret. 57 1]. 

es for internal computer services will 


Boemaliy take t ao Oe OSes 2 see son Che Cepart- 
ment tc another. Wemuetl ls -y OL SWGlethansac=i Ons is otten 
Gelled into question parziculerly if the acccurting beccemes 
eect cCaplicated. fo sue ioh aoe alcCe NO<ec ional mersy 
Can also provoke extremes attitudes in managers when <he 
Meamegement af awhole Ilssées sight of the true object of 
MPs -—ncecCennti ing exercises, which 1S to reflect tespcnsi- 
Peper y (Ref. S81. As a ceorcllary, responsibility retlectior 
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Pomcdiuminened FE interagency cransfer of funds 


a 
Meceeures |methan transfers of funds outsi@e the a 
q + 


= 
ct 
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iD 
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Wili almost certainly bea 
some users <0 try to bkeat the system, a praccics a 
be heavily discouraged { Ref. 59] and may require redesigning 
Seti ne-tuning the ccntrol syste2n. 

Fourth, although the chargeback system effectively <akes 
the responsibility fer assessing the value of a projec = away 


from the DP organization, it still has tc assess the real- 


eeee life of a voreject 1f£ ts budget is to make Sense. 
Such an assessment often involves political factors and can 


moe be difficult [Ref. 60]. 


Meee heee cherS a=e a4 number cE situations thet atisct 


computer services as a whoie, Wieeen ae =) dirt? cit. ine 
eaangeout. Piero Ete taniee, 15 2s though: - that tke 
Sm@eoughput Of an installation can b2 increased by some judi- 
Seogs tuning, who will vay for che cost of measuring and 


<“Uning the system [Ref. 61]? From 2 larger perspective, who 
will vay «he cost of a major system conversion? 
Peecotemern <erms Of tate fluctuations, any short-tern 


“ete Cacao ial)  CoSs=s <o. *he wser will 


Bec hegaciv impact on the user's 
Bese cy <C budget. This problem can be eased by using 3 
longer trame ( one year, for 2xamdis) EOe celpucing ‘charge 
meee S « Piet yecVety Ciang> in the configuration reauiras 
Puetew OF1Ccing schem], re-education of the users, and raead- 


u 
Meeemen= of the strategy for farming out jobs. 
a mn ha 


Peeerateelmplecat=on has **o do with tn capacirty/price 
B-i2t2O0nShip #here the current chazg2ou z rats depends on the 
Merton cl the capacity of «he computer system used. As 
demand increases, Wie MeaeiGeeouncCe Cavbacgcy used increases 
Sterevg SaceS tO drof; and lower rates induce incrsases in 
Bemend until total ciel zs us2d. Pij ODpCSi t=. 2S sacuc 
meee Ce duction in desman reduced demand leads to less use 





and a higher chargecut rate. fiovete gist Chargecut sate 


drives some users away, ceasulting in lower capacity utiiiza- 


tion anda still higher rate. Heace, 2 low us¢-hidgh rate 
spiral develops, which is precisely what the organization 
does not want. Therefore, central control of some computer 


O 
applications could affect a betrtsr use of the computer 
resource, although some dégree of decentralization is 
desirable. 
With «hese implications as a cautionary backdrop, a 
Simple methodological orsocedure for implementing a charge- 


back system will be proposed. 


Be OVERVIEW 


William Sanders sugg3sts a seven step process for =he 
implementation of a chargeback system [ Ref. 62]. The steps 
are; 

1. Deéeveloo a DP deparc=ment pudgst. 
2. Decide which resources will be neasured and costed. 
3. Estimate maximum and anticioated use levels for zach 


<éSource. 
wees DeGOmpose budget and ailocate to cost pools. 
u 


aeeulsa te Lescurcs 


Lo) 
6 
O) 


Peeeso= =Cr Unit Costing ob Tesouscs Method as basis for 


7. Develop un: Bayes reer apo itGar2 ons £f Unit costing 
has been selacted as the charging basis. 
eee | 6 set a=gh-itervard approach to <imple- 
n u 


These? seeps 3 

c mee noe sO SiMDLify eens 
Win See.1oOrsS aneler: 
nese steps and include additional information which may be 


Percinent to their use by 2 NARDAC. 
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Go SEVEN STEPS TO [ BRPLEMEDNTATION 


1. Developing a Budget 


Since NARDAC operates as dedveeceeavery, “the 
Vv 


ery. Told. 


O 


a un 
object of a chargeback system 1s cost reco 
Pemeplish prices that will aliow t5r the recovery cz costs, 
a budget or expenditure plan for che year must be developed 
so that projected costs can be identified. In small organi- 


Baeeons, C= within data processing divisions cf an organiza- 


T2ON, a Single budget plan wouid b2 adequate. In large 
Organizations, how2ver, che chargeback svyst2am can be devei- 
cped more easily if separate budgets are prepared for sach 
BmeeeacCnal area [Ref. 63]. Within sach functional area, “he 


j-- 
(D 
Y) 


budget is then broken down into various cost catagoriss. 

The NARDAC chargeback system must conform 9 GAO, 
@ieaeand Navy guidelines on accounting for ADP costs. GAO 
Greeelines scate that "all significant elements of cos- 
Gee ctiy related t0 acguiting computer and associz2ted 
ass2<s and +o performing data processing functions should be 
@eeebect=d and accounted for in ways useful fer management, 
mmage< 21g, and external seporting. Organizational boundties 
mefgeeed.cfererces in financing methods should not prevent 
reasonable ary cs ot all ADP-rslated expens#s in cost 
seeounts". Meiconadang =o GAQ, [Tow SOLOW SN —» Catageascs 
Semstictute full cost: [Ref. 64] 


Ve Personnel. Saket eesS ~2ndesnemge benefics for 
G@aeteanmanad M2 litaty personnel whe perform and 
ono DE we reGuw 2s OnSs . ADP-cuelaced custodial 
=o Vey cecCUSNey, OUZESENG Mathcenance, and 
EO0ntact Management. 

e. f£GuU2 Ment. Nonrecursing sxpenditures for acqui- 
ee me CmeaceUmMrT nd COS: 2O= rental, easing 
and depreciation of compuzazs and associate 
Ooniine and offline ADP equipment. 


3- Computer Software. Nonrecurting expenditures 
Sees cece o,) and» GCOLVeErSsSlion and securring 
Papemce = oor aemoa, Leasceng, and Gdepreciazion of 
all ztyoes of SOL ti oe = Opecacitg, Mileapur= 
pose, and applicat : 


eo 
) 





i ipa ce OCcCUDancy. Bun GemeclGde nie ded cost ts »bcr: 
(beeen =a, lease, ene Gepreciaticn of buildings 
and general Serer ce. LUThlcuces (Dd) pes 2 hg 
maintenance Cc) regular telephone service 2na 
ue licies: and (d) custodial services -and 
SScurity. 

J. op pls 2S. Heoend tlsea me fon NONGaADL cas  OLfice 
supplies and general-purpose and spécial-furpose 
data processing materials. 

Sena A CSncy Services and Oveszhead. Enewecoss, S 
Peeoortal ageney Support Services ma Cverheead, 
camila wept lied Or ~altocacsed, “ard. =nhe coscs of 
central management, policy, and procurement 
Services. 

Veeemecn racted Servaces. Any ci the above services 


PeUOEOCIZed COMtEa Ctlakly.” 


MecesIengeeOmmGnO, GL. §G252C. and indirect costs 
feeeeeaa-CG Wicd the Cpertation ot an ADP facility should be 
Memes ficad and reported. G20, Segeecd tha accounting ior 
de : 


Meeciation St ADPWesSsets 15 required to obtain full xsin- 
rsement cf costs and is impor~anz for managemen= users who 
Hemel GOse or ADP Services (Ref. 65 }. 

OMB appears <c agree with the GAO guidelines. OMB 
meted a Gzef Circular in 1979, enticled “Cost Accounting, 
Beem neSOVSTy and Inter-Agency § 
Peemessing Facilities", tO ¢Stablish p 
@g=2ncies to account for the full cost o 

h 


MeeceySry OL hos ccsts by c! 


Beet h> Services provided. Tires GigGiven  scac=d Ahag ager 
Meece WCOUld share ADP facilities and that the provider of the 
servic Si temmOooeca 2M se. LeaNbUTSSmSent Lor =ne full costs 
SemeosOvViding services" ([ Ref. 66}. In @n undacted memorandum 
Memeeens ASSistant Secretary of Derense, She ASS ose ene 
Beeectaty Of <che Navy stated c=hez ™... tae Navy concurs 
Beams y Woen «he CONCSptsS Contained in the OMB circular." 
m= Bre abecve guidelines inomind, ene bDucG =e es 
NARDAC can be formulated. Examples Of -2ame= 


SicfmGadimDo stil: Zeé FO> “he budget brsakdccwn 


Jia 





wee Ph Eoeue- POR Contzol. Personnel, equipmenr-, and 
taciiizties asscciats Wich ths ovemell cem-omel anc 
managemen* of production. ; 

Pe CcmMputer Processing. Personnel, e¢quionenc, and 


n 
facilities associated with ths actual processing of 
Jobs Gere ., CCiipu'te = opS bareors)* 

Seeebata Entry. Pe=sonnel, cquaement, and fac 
associated with entry of user data into =he syst<¢ 
eraiclacich Of data 6 a2 sntry medium 


( 
DInechnang, en. cen g Wraeten data via téetminal, 2tc.). 


rochnacal Suppcst. Pe=souitel> egucopnent, and facii- 
eee aS SOC 4a cCdme WL ihpe coenaically supoctting ths 
(eee) CeCnn Cl anspmee= Dal rmen) s 


mn 
Systems and Programming. ersonnel, equipment, 4 
o m 


5 2 
Ssociated with systems analysis, design, 


ard proOgeE 
oe AdMint*strative Services. Personnel, equipment, and 
eeecetiec@=es associa ccd With 916 acminis@eative support 
Seege SyYScem (1.2. ,. S@Cradcariscs, janitorial stat, 
SECs) s 
Within ¢ach of these areas th2 Dudget wouid then re divided 
meee ch= categories cutiined by GAO. 


=] 
{- 
fe?) 
p) 
t 


Developing 2 chargeback syst3 pew VV OLDs VOmaay 


process in that the system originaily a oped will change 
ovez> tim aS the computar system savolves and the reguire- 
meno Cha=ging System change. One 2elemenx 


Wecsomenat 22° -Charqed for. 


feemeiniz~ial choice of urces muSt be nade as 
fmasciously Seecostel=e “2ne@ords> <oO Seduce «he changes 
ure S 


2 cs 
Sequired in the fut 
= 


the nesda for 
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Meme DeLiove that 24 i 


f 
a 


Bestmeo) Gha2ge SOr anyt 
on 


cf 
rs 
wD 


S 
that can ke measured. What can bs measured depencs 
type cfr measurement process, io, NeacdWess c= SOftwars) 


( 
and on =the chargeback package selected. 
iD 


Beneficial National Life Insurance Compary, New 
York, us€s JARS (Jcb Accounting Report Svsten, Johnson 
Systems, Inc.) tO Chetqe formals resources, sec. qgh= down to 


pape. Leeds & Northrup Company, utilize Comout-~-A-Charge on 
their IBM systen. Them@packag2 1S “Uralized Ho calculats 


amounts of resources used such as CPU time in seconds, lines 


Meted, cards rcead and punched, eape L/O'S , and disk 
mo's. Charges are also computed for CRTs, modems and 
personnel. They utilize a separate manual systen tor 


programmers and analysts [Ref. 67}. The JABS system, (Job 
Analysis. and—Bidddng Syst en) is utilized by the Naval 


Meesagraduate School, Monterey, California. enees oesene Gg hie 
Peomestica-¢d jOb™accounting and reporting system for OS, VS 
and MVS daza centers. S$ stated in the System Rsisrence 
Mpa alty, i‘... ZoepeoulceS Manageueh<, eccounmting and iob 
eee y7S.S TSports with both <he. Ss#etc cu an COntcun 
requited +o meet most any users nazds and previdses for the 


pmeetecetL ON Ot data processing cost, eccuratly and equitably" 
{Ref. 68]. 
Jan Snyders, La tw 
WeeaesrOns Magazine, lists over 20 different charg 
Ware systems that are aval = 
Mees 02S 1s only a2 samnpi ip : 
@emmerc ally available today (Ref. 69, 70]. 
a= DOlG nme = 2S NOt nec a 
Charge for whatever can oe measured, somectin 
included in the chargeback scheme f ie 
In choosing which rescurces 
Memon Wat che result would opo¢ if zhe particular ite: 
u 


exciuded. is tine Sects Of Sao | 





prices would result and 
B= possible then it is 
in the chargeback syste 

Cne of the goal 
tne users uniformly fer 
goal to keep the system 
mopble I ccntains 2 iist 
measure for each. ie 
intended to show a repr 
emebuded in the chargeb 


3. Estimting Resou 

There are basi 

m=yels. Beemer anti 
possible usage level. 

preliminary step to sét 


chargeback system base 


units depends on the ac 
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recovery and, therefcer 


Schedule tc avoid cha 


should be expected szhat 


Meet izazicn by others 


See=Cc Charges to ail 
See sS Capacity in <=h 
eye een WOuld reduce th 
Sees, Since utilizati 
moeeverted remains fairl 
out, those remaining 
Bese CN Of the =ctal co 
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Simple enough to be unders 


Ss of a chargeback syszen 
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the services provided. 


of resources and a suggested 
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TABLE I 
Resources and Units of Measurement 





1 sin ae 


Resource Unit of Measure 

Processing chargss 

CEU One CPU Hour 

tec eUual Storage 100 Kiloby~e Hours 

I/O Disk I/O Operations (Thousands) | 

I/O Tape I/O Operations (Thousands) | 

ereooling 1000 Reccerds | 
| 

: 

Peripheral Devices 

Tape Mounts Per Mount | 

Card Reading 1000 Cards | 

Card Punching 1000 Cards | 

Pel acing 1000 Lines 

Supplies Pon Ula 
| 
| 
| 
| 
| 
| 


Términal Messages 1000 Messages 
Pp 


MoLte Dial One shcur weoencc= 


a ay a is ey ec EE er cs es a eg es ee Eee ee ep Lees ee ee i ee OS ges oe ee ee ES ee, 


| 

Dedicated Disk One Million Characters (Bytes) | 

Pet NOtan | 

Tape Storage One Tape psr Month 

- | 

Date Emery Services Operator Hours 

| 

Systems Analysis Programmert/aAnaiysz Yours 

end PrOadramming | 

: 

ae SERRE rE ea ee ieee on ae ipa main amma 
Charging on the basis of maximum possible usage is 

amozher aiternetive. Ween ens Teenod, actual use levele 
feecnantds, bus che prices is dased on the theoretical 


oy) 





l 


Maximum usage level achievable and, therefore, remains cons- 
Galt Tremmtscengensaealiy prstscrs this cond:ticn <9 <«hs 
above where the prices fluctuate. PWemeese Of exc sss 
capacity is absorbed internally when rates are sét con the 
basis of maximum pcssible usage. The organization may 
@egec. ~C these wnallocated costs £[59r excess capacity. 

In erder to analyze the us= rates of the system, it 
$s necessary to collect stactistical data produced by the 
cperating system. The information gathered should inciuds 
data covering the resources for which the user wiil »b: 
charged. Measurement of actual operations, tmméediazely 
Meeort tO the institution of the chargeback system would be 
mos= usetull. From this data and historical data on svsten 
Peete zation (1£ available) cio  Chcl= = est azZas.on can b= 
more accurately Tedicteéd. Analyzing trends and whatever 
business planning data <he organization has develcved tc 
plan fer ‘future hardware requireamen=s can also be heipful 
fRef. J1].- 


Depending on which mecnod is s2lécted, antic 


e 


wD 
pala 


} 


actual usage cr <«+hscreaticeal maxinum usage, the procsss 
involves *ithsr one or two st2ps. ror anticiparted accual 
uséage, =zhé sing step above is all that is necessary. is 
mMaXimum usage is selected, the second step 1s *o determine 2 
ev 


fexeemum use i 
Ss ly 


Poodléem is (24nrs/fday x 365 days/yrt) / 12 wnonths/yr = 730 
hou>s/month. Reme7 oO ONS S Der MOnth avagiabic, cne only 
reeds <~o determine che production rate of the resource and 
divide the two to find the absolutes maxinum usage. For 


Peempse, 2 Drin~e> capable cf 1000 lines printed O 
duce 4n absolut maxinun oof 730,000 lines per 

Memen., {1000 lines/hour x 730 hours/month = 730,0 

month) This analytical methcod gives an unrealis 

Since fac Such as maintenance, iown time, pap 

a 


S 
Meee al eS NCt taken into accoun:. 
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PeconEe aceciGearc= Nethod of determining he eczual 
Maximum usage can be used. FOP Beals MWscthod “22 25 necsssary 
mBemcoOllie¢c = current usage data. Lic nNexw Stopes 20 deser- 
mine what percentage of the resdurce capacity is being 
Meebized. For example, if the CPU has been utilized for 300 
Mmoblem ErOogram hours pér month and it is estimated that «the 
CPU has only been 7OR utilized then the maximum capacity is 


sour Y ./0 = 428.5 preblem program hours per month. ne 
estimated percentage of maximum cavacity on =the CPU should 
be used fer cther hardware peols, since in most shcps, usé 
Mee enese Cther r2escurces 25 proportional to CPU use" 
(Ref. 72]. Hypothstical annual resource us¢ levels ars 


Shown in Table V. 


Dora cle drs CUuSsicn OCF this Step, she der s 
Seen ned t6 Table Ii and Tapni2 IY ter clarificaticn. 
Geaedes esc =O be made for CPU time, Tape I/O's, Disk I/O's 
che alltel Loses , Data Bncery Cperator hours and 
Programmér/aAnalyst hours. Poswemese = none Gos... DOCIS: the 
Six above and two overnead cost pools and «he unallocated 
Beol. Beacweerrcae BUdGSt i2t2mnS in Table II is a matrix 
Miles tat2sd by its grid ccordinate referenced in Table IV. 
fore 11 shows the cost pool of each pnudget line iten. rn 
Some cases, the dollars are divided among meré than cnée cost 
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! 

| 

i CPU Pool Ree pos 

Tape Pocl 155,025 

| 

i Disk Pocl ZEA OLS 

| - 

| Print Pcol 454,056 

| : 

i Daze EUkEY Fool S357, 1o 0 

| 

i Prcgrammer/Analyst Pool 0145630 

: 

| Unallocated Pocl +e 2 SO 

| —_— we we ee ee we 

| Total 375430, 75.0 

| ew we ew ewe oe 

| 

| Notes: (for table ITI ) 

| 

| A Computer oferations salaries and benefits spliz 

| bectween CPO, meee ped Sone SdWae-  OVemIeg aa pCcols, 

| based on analysis of duties. 

| 2 Hardware expense allocated to pools based on 
actual equipmert 2ssigned sach pool. 

| : . 

PeiasGWeate Meinmzterancs prcpOrtiosnéc]e tO haetdwars 

expense. 

| ; : 

| meu setoware eilocazed <0 CPU pool. 

ae 

i Zle@iwcmsomOVves i -caq ailocased as Sollcws: 608 CPU; 

Voreeeaieote lO ee ae sks: 20% Saint {arbDiteary). 

| - 

6 General overhead alloceted as follows: 40% 

| Pao cpaamilars ya tc inse. 2£04.1a22 Snecy; 26% CPU ; 

( VG cece 4% disk: 3% Doo2 (ab Des Gas ls 

| 

ee eee 
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TABLE III 


(Summary of Table IT) 


Final Budget Decomposition 
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5. C2iculazs Usage Bates 

[iio Sone Step eeha-  Caleculsces £he rates that ire 
membe set fcr each of the resources. It is a Simple process 
@ameaividing che number of dollars in ach cost ercol (from 
Step 4) by the usage levels calculated for the resource 
Sesom Step 3). For the example in Table VI , annual figures 
were used. The rates in Table V were divided by the decllars 

a 


used coy 
mumeecated tc each of sche cos= pools in Tables IV. 
ms ar? shown in Table VI. 


TABLE V 
Resource Usage Level (Hypothetical) 


| 

| ( 
| 
| | 
| CPU Hcurs ee OO | 
7 Tape T/os S205 xk- 10 | 
peak 270s a00 x VG | 
ETVne Lanes 500 x 10 
Derawetesy HOUrS S70 UG | 
| Programmner/ 42,000 | 
Piety Sq si Ccurs | 
| 

ees 


Bills must be understandapl= to have a désiraole 
Seeeect Oh <=he user. Pol Mele seseusece O>  YUNi= costing 
Meeeodcn Can DS utilized in dstetminiag charges as tong as 
Meeereund=erstandabiicrty is not forgotten. 
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—_——_---—_ 


ed: 

| 
| TABLE VI | 
| Rate Calculations | 
| CPU 5: 7255 163 | 
| weweren——-- = $345.32/hr | 
| 2,400 

| 
| Tape So t55,.02¢ 
ee 0 aS ee = $9.25/1,000 I/Os 
| be Oe xe aU 

| 
| Disk Soe 240238 | 
i ee =e SO0.26/7 1,000 170s | 
{ 6007 x10 
| 

{ 
| Pinanne $ 454,056 | 
i. ON os = 50.91/1,000 lines | 
| 500 x 10 | 

| 
| Daza Entry Se Je 0 | 
ee .ee ee. 9 assess =e DO /NE 
| Bo Ow 

| 
| Dre Ta nme Sie 14 jao 30 
| Petco sot Sel ce = $24.16/hz | 
| 42,000 | 
| | 
| 
Ne a ce ces ee Se ee ee ce es a ce se ae ee eee alee cies ee amen mee ee cioees <enswes imtoo Seo cd 


d 
amount of each resource utilized by a customer and computing 
Mie Dil: by muitiplyzng che amount used by the ani 
me ©CeCSOUTCS. times  Use=> would =hen ssecetve a brill such as 
Shown in Figure 5.1. 

wo ee Oolam oS POLOVEd=c ZOE Sach jon or jobs could 
be tetallied over some predefined period of «ime. Litene 


users are highly knowledgeable in thz= computer field, <t*his 


May be a satisfactory presentation. To many us]2rs, howsver, 
“his type cf bill is mneéaningless and undersizrabic. Many 
Meemes Plrets= Units they can measure and they can utilize to 


predict volume. 
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| 
| 
| 
| 
| 
| 
| 


| 


| | 
| Resource Amt-JUsed Rate Cost | 
' cpU-Tine SND ZS Sto 232 as NOU 5 noo 
Tape Input 500 -25 per 1000 I/0s a3 | 
Besk Input 5000 ~28 per 1900 T/os 1.40 | 
| meones Printed 1000 - 91 per 10090 lines 91 | 
| hota l 5 55619 


| 
! 
| 
| 
| 
| 
| 
| 
| 
| 


Figure 5.1 Example Bill. 


Charges that ar2 based on the items produced ars 
mor2 usefull. For exanpl:, charges for checks printed, 
invoices produced, cr documents produced can be -aasily 
measured and predicted by the user. This approach is known 
eee: CCSt2ng and is described in steso 7. 


(Meme dee TOleem.s 2-O COMDAUNS Doth resource costins 


aunt costind. Cepending on the system, this may be the 
Bese approach. If the geals of the chargeback system aré 
Met, and the user and provider agrz2 <9 ths me+hod used, any 


Oo 
rh 
ct 


(t) 


me aAbOVe Methods cl Charging ars acceptable. 


Pe Devenop Un2f Raze EOr Unit ICoseing 


Th:S 1S ah Optional step and only necessary if Unit 
b 


Meee ng WaS Chosen in Step 6. The »sbjective cf unit ccsting 
35 =O recover the same costs 2s the resource methed would, 
MiemecO GC SO DY Charging fcr i téms rather ‘*+han resources. 
The bili fer a particular operation would be the same, only 
Bae =snOd ck Calculating it has shanged. fo eccompuesn 


fas gCal, Sotlemel Samil=ewcOse acCcoUncging Will b= needed. 
d 
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Beccess “snould 
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See ye at 


be calculated 


ccunt and resources required. 
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Seca s ec flees ud ¥ 
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a to be defined. 
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pm eee 
| TABLE VII | 
| 

| Average Onits and ResdSurce Costs 
| 

NO. OF RESOURCE COST , 
| MONTH ACCOUNTS $ | 
i 1 55625 18,721 | 
: 2 S00 19,085 | 
| 8 Doge 18,610 | 
| 4 Di S26 138 ¢ 302 | 
| 2S Bios 2 Tot Gs 

| AVE Sy ol Aer 7 | 
= ree Pe en | 


d. Validaticn 


| A ally — 


eolliected pravio 


a ce cs UR aes gee ES ce le OE ee ee, 


ee 
TREBLE VELL | 

Rate Calculations Using Resource and Unit Cost 1 
i 

o£ Resource Unit Cost % Difference | 

ts Cost $ (933.34) | 

135721 18,788 +0.36 | 

| 

19,9085 19,038 -0.25 

18,610 187598 #+1.99 | 

16,302 V5 2463 +0.883 | 

19,468 18,811 -3.37 | 

{ 

soo eo SS a es { 

94,136 94,081 -0.11 | 

| 

acer 


Mon 


= to WW) «3 


at) No. 


Accoun 
Oe 
Sg 0 
Soe 6 
Dy 228 
5 2) es 


mremunte  COSt 2s “calcula ed, che data 


Nsy G2 ba used “So test <=h= unis cost. 


LOW 





Mires] CalculatconSs are shown in Tabls VIIf. The ¢xample 
eyom= excellent results but his precision can net always be 
expected. Mecthewhestaces Showed Si gnaticane Vasiazion, the 


mee, COSt could be adjusted, elther up or down, as required 


MemGOrrect che problen. 


D. SUMMARY 


The above procedure lends itself well <z5 +h proposed 
NARDAC chargeback algorithm. Under che Navy's WNARCAC 
Seeding algorithm all ADP costs incurred at the NARDAC are 
d2stribuced to *+en resource pools ~- nine hardware systems 
and one laber pool. Users of the tssource pools are charged 
eimees proportional share of these costs through the billing 
algorithm. As an @xampl2 of how the hardware and labor pool 
breakdown cccurs, NARDAC San Diego has the follcwing 
mesource pools u«=il: zed: 


1. U-1100 
Bee )6CULL B= 360 


4. U-1500 
me 6=6lCOCR 
Be X2rOXx 
ee ZAM 
Se Data EMRry 
pa Micrcftich=: 
m0. Labor 

The resource pool utilization nea2suren 
equioment dependent. For ¢xampi:3, Snel. 
systems (U-1100 or B-4700) have automatic logs 
the host operating system which automézicaly 
gages ca -icn of sich integr21 parts >f =he comp 
meee ime, MEMSTy =ime, input/output < ¢ 


n 
fee, «6S emMporary disk used, cards z¢ead and p 
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wuea-€d,) eC. Conversely, 


Xerox) which process a 


tion measured in either wall clock 
=O « System usage 
The labor 


Individual 


pool is measured 


the various 


eron 


fent of 


recovery each CUStONET 


meplacations.* 


Miancugh) ShasGing to0n COmDUseL 


other systems 


Sim qley Op asa hime, 


fOr = enesS lms 
270) 
rates are astablished for 3 


resource pools 


(01500, 


have (Uet liza 


i Ae 


mee Cn Units Of DECduc- 
Zs cecorded manually. 
hea pies 


ch measureable compo- 


heuss. 


cost 
ADP 


zor allow £or 


bas2d On thet 


Servicss is a complicated 


and iterative process, the seven step procedure addressed 
above should provide a baseline for implementation cf a 
Chargeback procedure. Goneuumenc iy, tne process will 
Satisfy the praviously addressed chargeback standards in an 


pees et Ve and Sstticient Manner. 


== Fs = =e ee 8 se oe ee ee ee ee ee ee oe 


*“NARDAC ADP 
meexDAC San Ciego. 
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VI. CONCLUSIONS 

This thesis has addressed the Navy decision to implemen 
a chargeback system for computer services provided by the 
Naval Regicnal Data Automaticn Command (NARDAC) as s 
@emene recent decision to convert NARDACS to the NIF funding 
concept. PaceVeow —Ce at no weneragedack Concep:, 22s rela=:on- 
Peeper cc the organiza@ional contrtcel structure, the eco 
em@erecaticns of chargeback, anGeercuis =Mpace cf <=he NiF 
Sunding conceot were presented and evaluated. Finall 
Simplified approach to imolementing a chargeback system was 
presented and discussed. 

From the abeve discussions, it appears that the Navy's 
MumeatOn ~O convert NARDACS t> NIF funding was fortuitcus 
and provides ane ccellen=  "SppOzcUNiey <O sealize improve= 


memes on the erfectiveness and efficiency with which they 


operats. 

Mee Gap2d Growth 2h data processing activities 2xperi- 
enced cver the past severai decades should be expected to 
Pees nue int> the inderfinits future. Lias @grower voli 

h2 resources of Dike 22 


SGemmee nue tc stress  <*! 
n e 


Setearetonuel=zes Zhe plann = cess, 
DrOVSctu Management process, MicmrecheaeGenrack SVS ish, and 
@em@eoitdatss Computing activitiss under tight budgetary 
eee O's 25 Tegquired :f Euture pudgetary grewth is to be 
Memerciléd Wlthour any major loss ¢95 an accepcted level of 
pemee ce. The NIF funding decision and its related chargeback 
Beaanique are vital alements of this contzeol systen and 
@eemot, therefore, be viewed in isolaticr. 
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It appears cbvicus that as data processing consumes 2 
Peete ct P2oD0-tiOnal share of he organizational budget, <hs 
miges.c2on Sct Controls and the expectation that the ccmputer 
Genter will operate under rigorous time, cost, supply ind 
demand considarations will become the norm. Gene aac =he 


days when the tremendous expenses associated witn DP opetra- 
Pecns can be simoly written otf as overhead. Data 


Meocessing will have to compet2 for resources in @ hard nose 
S @ 


way and show an economic analysis with a tangible "protic", 
tey will heve to demenstrate that it is more sconomical tc 
perform these operations in-houss taan to buy them Ercm the 
@az=side and be able to demonstrate tnaz <=néey are cperatin 

moa Managerially sophisticated manner. wheather the policy 
[M—peOE sie CGltSE <O Cperat2 wUndezt a cos: oF pricing philo- 


O Pp 
Mey iS @ cOp Manegement determinaticn dictated by «he 
Segetazasion's perc2ertion of :ts goals. In either app 
PeeecOMDUtCSr Ceémee= 45 aqding to have to charge for its 
ee=y7_Ces. Thus, although the transformation to the NIF 
funding and chargeback eénv 


Seeeaclicss, and althcugh it 
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Mes2cct sne attainnen One tg cua2ieeece OO J2=C2 ves, and 

provides a mechanism for increa 9 

peeeecation. In short, at prov a 

meet y cr management <o make sound economic decisicrs. 
oc omen Ooc, “ENS CORVSTSion p70 

Beet: al bensfits will be atfact2zi by a host of €£ 

hese include the scphisti h 


Ee 
system and performence measures 222 inoplemented, the decree 


O 
m 
oO 
t{ 
(Q 


n 
THeCommOllamesWOeoss “hos process is accorded both 
Sy fe va Dee | 


tio meeacel ge On eo SSNe SUL proepsz accountability 





There is nothing néw VoOUucun Cigag=.¢ “fOr COnmpl => 
Services. [It has been widely and successfully used in ths 


= 


GCOrpcraie werld for cver a ascade. Thus, arguments that the 


chargeback system should be abandoned as an unwerkable idea 
should be ignored as specious and self-serving. There will 
be a multiplicity of problems associated with «his conver 


Sion, and there will be increased recognition of DP costs bv 


the major claimant which will generate strong demands for 
Mme NARDACS to operate in 4 more sftficient manner, ‘*t0 cut 
overhead costs, tO CXPane ese Smuulbes Of CustoMme=s, and 


tional péerspectiv 


P 
MOEOve the timeliness of Lts output. suz from an organiza- 
2 St ressur2s should beget positivs 
ce 


improvements. i is few auemtows’ “Sencig Jhp=essicn thet 
chargeback is eal 2f he Organizazion is to realize the 
maximum benefits for its data opreces a 
mcs* widely accepted method fcr an organization to properly 
pmeeeoca=S 1tS rescurces among often c Es 
and, Simultaénously, Sted. n 4a Sdeesscac.Ory bevel of cos: 


Goncercl. 
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